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lETRODUQTIOE.
The r e s e a r c h e s  w hich  a r e  h e r e a f t e r  d e s c r i b e d  
form  p a r t  o f  an  e x te n s iv e  i n v e s t i g a t i o n  w hich  h a s  been  
in  p r o g r e s s  i n  t h e s e  l a b o r a t o r i e s  f o r  some y e a r s .
The m ain  p a r t  o f  t h i s  work h a s  d e a l t  w i th  th e  r e a c t i o n s  
o f  s e m ic a rb a z id e  fEHg'EE'OO'EHa.) and i t s  d e r i v a t i v e s .  
The T h io se m ic a rb a z o n e s  ( 'EH* C ^  S • EHg ) have however 
a l s o  b e en  s t u d i e d  w i th  i n t e r e s t i n g  r e s u l t s  and  so i t  
was th o u g h t  t h a t  an  e x a m in a t io n  o f  sem ioxam azide and 
i t s  d e r i v a t i v e s  on p a r a l l e l  l i n e s  m igh t be o f  v a lu e  to  
t h e  g e n e r a l  scheme.
Semioxamazide fEEg'EE'OO'GO'EEg*) was f i r s t  
p r e p a r e d  by Kerp and U nger ^ B e r . ,  1897, 30, 585) w i th  
th e  hope t h a t  i t  m ight have g e n e r a l  a p p l i c a t i o n  i n  th e  
s e p a r a t i o n  and c h a r a c t e r i s a t i o n  o f  a ld e h y d e s  and k e to n e s ,  
These e x p e c t a t i o n s  were n o t  e n t i r e l y  r e a l i s e d  f o r  t h e  
a u th o r s  s t a t e  t h a t  w hereas  t h e  r e a c t i o n  be tw een  semi­
oxamazide and a ld e h y d e s  i s  a  g e n e r a l  one r e s u l t i n g  i n  
t h e  f o r m a t io n  o f  t h e  c o r r e s p o n d in g  semioxamazone
w i t h /
8.
w i th  k e to n e s  t h e  r e a c t i o n  p ro c e e d s  w i th  d i f f i c u l t y  
and o n ly  u n d e r  s p e c i a l  c o n d i t i o n s .  They w ere n o t  
a b l e ,  f o r  i n s t a n c e ,  t o  p r e p a r e  t h e  semioxamazones o f  
a c e to n e ,  b e n z i l  and d ip h e n y le n e  k e to n e .
A f u r t h e r  i n v e s t i g a t i o n  was c a r r i e d  ou t by 
B a d c l i f f  and Loo (Perfum ery  and E s s e n t i a l  O i l  R ecord  
1919, 10 ,39 ) who p r e p a re d  a number o f  new semioxamazones 
and g e n e r a l l y  co n firm ed  t h e  c o n c lu s io n s  o f  th e  p r e v io u s  
w o rk e rs  i n  t h i s  f i e l d .  A l t o g e t h e r  t h e  semioxamazones 
o f  some e le v e n  a ld e h y d e s  and e i g h t  k e to n e s  a r e  d e s c r ib e d  
i n  th e  l i t e r a t u r e  b u t  o f  t h e  r e a c t i o n s  o f  t h e s e  sub - 
; s t a n c e s  v e ry  l i t t l e  a p p e a r s  t o  be known.
The r e s e a r c h e s  w hich  a r e  t h e  s u b j e c t  o f  t h i s  
t h e s i s  have been  c o n f in e d  e n t i r e l y  t o  t h e  d e r i v a t i v e s  
o b ta in e d  w i th  k e to n e s .  The r e a c t i o n s  o f  t h e s e  compounds 
and o f  sem ioxam azide i t s e l f  a r e  b e in g  i n v e s t i g a t e d  
a lo n g  v a r i o u s  l i n e s  and in  t h e  fo l lo w in g  p a g e s  a r e  r e -  
; co rded  th e  r e s u l t s  which have b een  o b ta in e d  up to  th e  
p r e s e n t  d a t e .
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PART I .
PREPARATION OF KETOEIG SEMIOXAMAZOEES.
As h a s  been  i n d i c a t e d  in  th e  I n t r o d u c t i o n ,  t h e  
method a d o p te d  by p r e v io u s  i n v e s t i g a t o r s  f o r  p r e p a r in g  
k e to n i c  semioxamazones does n o t  g iv e  s a t i s f a c t o r y  
r e s u l t s .  Many k e to n e s  do n o t  g iv e  d e r i v a t i v e s  a t  a l l  
and o t h e r s  can  only  be p r e p a r e d  u n d e r  s p e c i a l  c o n d i t i o n s  
In  th e  f i r s t  p a r t  o f  t h i s  work t h e r e f o r e ,  th e  r e a c t i o n #  
be tw een  sem ioxam azide and k e to n e s  was s t u d i e d  w i th  t h e  
o b j e c t  o f  f i n d i n g  c o n d i t i o n s  w hich  would e n a b le  t h e  
r e a g e n t  t o  have a  more g e n e r a l  a p p l i c a t i o n .  In  t h i s  
r e s p e c t  e n co u rag in g  r e s u l t s  have been  o b ta in e d  and 
what a p p e a rs  t o  be a  g e n e r a l  method f o r  t h e  p r e p a r a t i o n  
o f  k e to n i c  semioxamazones h a s  been  worked o u t .  The 
method o f  p r e p a r a t i o n  a d o p te d  by Eerp and Unger and 
• o t h e r  w o rk e rs  h a s  a lw ays in v o lv e d  th e  s o l u t i o n  o f  th e  
sem ioxam azide in  h o t  w a te r  and t h e  a d d i t i o n  o f  an  
a l c o h o l i c  s o l u t i o n  o f  t h e  k e to n e .  The m ix tu re  i s  th e n
h e a te d  on t h e  w a te r  b a t h  f o r  v a ry in g  p e r i o d s  and i f  t h e
(
r e a c t  i o n /
4 .
r e a c t i o n  h as  been s u c c e s s f u l  t h e  semioxamazone 
s e p a r a t e s  on c o o l in g .  I t  was e a r l y  d i s c o v e r e d  in  
t h i s  i n v e s t i g a t i o n  how ever, t h a t  t h e  semioxamazones 
o f  many k e to n e s ,  e s p e c i a l l y  th o s e  o f  t h e  low er 
a l i p h a t i c  k e to n e s ,  were v e ry  r e a d i l y  h y d ro ly s e d  by 
w a te r .  A ce to n e  semioxamazone, f o r  exam ple, i s  com- 
; p l e t e l y  h y d ro ly s e d  by warming w i th  m o is t  e t h e r .  I t  
i s  t h i s  f a c t  w hich l a r g e l y  a c c o u n ts  f o r  t h e  p o o r  r e -  
; s u i t s  o b ta in e d  by th e  above method o f  p r e p a r a t i o n  a s  
any semioxamazone t h a t  i s  formed i s  im m ed ia te ly  
h y d ro ly s e d  by th e  w a te r  p r e s e n t .  I f ,  how ever, t h e  
p r e s e n c e  o f  w a te r  be  av o id ed  and th e  sem ioxam azide , 
su spended  i n  a b s o l u t e  a l c o h o l ,  i s  h e a te d  w i th  th e  
c a l c u l a t e d  q u a n t i t y  o f  k e to n e ,  a c e to n e  semioxamazone 
and most o t h e r  semioxamazones can  be o b ta in e d  w i th  e a s e .  
A f a r t h e r  advance  was made by th e  d is c o v e r y  t h a t  t h e  
a d d i t i o n  o f  a l i t t l e  io d in e  to  th e  r e a c t i o n  m ix tu re  
had a  re m a rk a b le  e f f e c t  i n  a c c e l e r a t i n g  t h e  r a t e  o f  
fo rm a t io n  o f  t h e  sem ioxam azones. The method t h a t  h a s  
now/
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now b e en  a d o p te d  i s  t o  h e a t  on t h e  w a te r  b a t h  t h e  
c a l c u l a t e d  q u a n t i t i e s  o f  k e to n e  and f i n e l y  pow dered 
sem ioxam azide i n  a b s o l u t e  a l c o h o l ;  a  l i t t l e  i o d in e  
i s  t h e n  added to  t h e  b o i l i n g  l i q u i d  when t h e  sem i­
oxam azide, w hich  i s  i n s o l u b l e  i n  a l c o h o l ,  r a p i d l y  
d i s s o l v e s  and th e  semioxamazone s e p a r a t e s  on c o o l in g .
In  t h e  fo l lo w in g  t a b l e  a  few exam ples a r e  g iv e n  to  
i l l u s t r a t e  t h e  i n f lu e n c e  on t h e  r a t e  o f  f o rm a t io n  o f  
some semioxamazones o f  th e  a d d i t i o n  o f  a  l i t t l e  i o d in e .  
The end o f  t h e  r e a c t i o n  i s  i n d i c a t e d  by t h e  co m p le te  
s o l u t i o n  o f  sem ioxam azide .
Ket one Time o f  r e a c t i o nT-------------
'W ith o u t  
' I o d in e .
W ith  
I o d in e .
2 M inu tesAc e t one
M ethyl e th y l  k e to n e  
Ace t ophenone 
B enzyl a c e to n e





In  some o a s e s  i t  was n o t  p o s s i b l e  t o  p r e p a r e  
t h e  semioxamazone w i th o u t  t h e  a id  o f  i o d in e ,  e . g . ,  
when b e n z i l  and sem ioxam azide w ere  h e a te d  t o g e t h e r  in  
a b s o l u t e  a l c o h o l  f o r  many h o u rs  no f o r m a t io n  o f  sem i­
oxamazone was o b se rv e d .  W ith th e  a d d i t i o n  o f  a  l i t t l e  
i o d in e  on th e  o th e r  hand b o th  th e  "mono" and t h e  " d i"  
d e r i v a t i v e s  were o b ta in e d .
In  th e  c a s e  o f  u n s a t u r a t e d  k e to n e s  t h e  u s e  o f  
io d in e  i s  a v o id e d ,  th e  k e to n e  and sem ioxam azide i n  
a b s o l u t e  a l c o h o l  a r e  s im p ly  h e a te d  t o g e t h e r  u n t i l  
s o l u t i o n  i s  co m p le te .
The u s e  o f  io d in e  i n  a n i l  f o rm a t io n  i s  
r e f e r r e d  to  by E noevenagel ( J .  p r .  Ohem., 1914, ( i i )
89, 3 7 ) .
By t h e  above means th e  semioxamazones o f  th e  f o l lo w in g  
k e to n e s  have  been p r e p a r e d  : -
A ce tone , m ethy l e t h y l  k e to n e ,  m ethy l i s o p r o p y l  k e to n e ,  
m e th y l  i e o b u t y l  k e to n e ,  m ethy l h e x y l  k e to n e ,  m e s i t y l  
o x id e ,  a c e to p h e n o n e ,  b e n z y l  a c e to n e ,  s t y r y l  m e th y l  
k e to n e /
7 .
k e to n e ,  p h e n y l  P .  t o l y l  k e to n e ,  b e n z i l  (mono and d i  
d e r i v a t i v e s ) , e t h y l  a c e t o a c e t a t e ,  d ib e n z y l  k e to n e ,  
a c e t y l  a c e to n e  (mono and d i  d e r i v a t i v e s ) .
W ith  t h e  e x c e p t io n  o f  t h o s e  o f  a ce to p h e n o n e  
and e t h y l  a c e t o a c e t a t e  p r e p a r e d  by Eerp and Unger and 
b e n z y l id e n e  a c e to n e  p r e p a r e d  by E a d c l i f f  and Loo, t h e s e  
d e r i v a t i v e s  do n o t  a p p e a r  t o  have b een  d e s c r ib e d  
p r e v io u s ly *
The f o l lo w in g  k e to n e s  d id  n o t  r e a c t  w i th  sem i-  
loxam azide  ; -  m ethy l t e r t i a r y  b u t y l  k e to n e  ( p i n a c o l i n e ) , 
p h e n y l  s t y r y l  k e to n e ,  camphor and f r u c t o s e .  In  a l l  
th e  o th e r  c a s e s  t r i e d  t h e  c o r re s p o n d in g  semioxamazone 
was o b ta in e d  w i th  e a s e .  In  a d d i t i o n  t o  t h e  k e to n ic  
semioxamazones a l r e a d y  m en tioned  th e  f o l lo w in g  a r e  
d e s c r ib e d  i n  th e  l i t e r a t u r e  ; -  semioxamazones o f  m ethy l 
a c e to p h e n o n e ,  benzophenone, c a rv o n e ,  m enthone and m ethy l 
hexano ne•
The r e a c t i o n  be tw een  sem ioxam azide and k e to n e s  t h e r e f o r  
a p p e a rs  t o  be a much more g e n e r a l  one t h a n  was p r e v io u s ly  
su p p o se d /
8 .
su p p o sed .  The p r e p a r a t i o n  by t h e  above d e s c r ib e d  
method i s  a  v e ry  s im p le  one g iv in g  t h e  semioxamazone 
i n  t h e o r e t i c a l  y i e l d  and i n  p r a c t i c a l l y  a  p u re  c o n d i t i o n .  
These d e r i v a t i v e s  a l s o  a r e  a l l  s o l i d s ,  e a s i l y  p u r i f i e d  
by r e c r y s t a l l i s a t i o n  (p ro v id e d  i t  i s  borne in  mind t h a t  
dry  s o l v e n t s  sh o u ld  be used) and th e  p u re  p r o d u c t s  a l l  
m elt  s h a r p l y .  When i t  i s  c o n s id e re d  a l s o  t h a t  sem i- 
loxam azide  i t s e l f  i s  q u i t e  e a s i l y  o b ta in e d  (See P . )
and i s  a  s t a b l e  s u b s ta n c e  easy  t o  work w i th  i t  i s  
e v id e n t  t h a t  i t  has  g r e a t  p o s s i b i l i t i e s  a s  a  r e a g e n t .
The semioxamazone o f  s t y r y l  m e th y l  k e to n e  i s  
m arked ly  p h o t o t r o p i c ,  r a p i d l y  chang ing  from  w h i te  to  
y e l lo w  on e x p o su re  to  l i g h t ,  t h e  m e l t in g  p o i n t  rem a in -  
: in g  unchanged . I f  th e  y e llo w  m o d i f i c a t io n  i s  r e ­
c r y s t a l l i s e d  from  a lc o h o l  t h e  w h i te  form  i s  o b ta in e d .
D ib e n z y l  k e to n e  semioxamazone was o b ta in e d  in  
two d im orph ic  fo rm s . I t  was d e p o s i t e d  from c o n c e n t r a te d  
a l c o h o l i c /
9 .
a l c o h o l i c  s o l u t i o n s  a t  t e m p e r a tu r e s  above 40°  i n  c o lo u r ­
l e s s  p r i s m s  m e l t in g  a t  19s'L 196°, w h i le  from  more d i l u t e  
s o l u t i o n s  a t  t e m p e r a tu r e s  below  40° c o l o u r l e s s  n e e d le s  
m e l t in g  a t  187t_ 189* s e p a r a t e d .  A m ix tu re  o f  th e  two 
m o d i f i c a t i o n s  s o f t e n e d  a t  187° and m e l te d  a t  194% 196*.
I t  i s  i n t e r e s t i n g  t o  o b se rv e  t h a t  d ib e n z y l  k e to n e  sem i- 
rc a rb a z o n e  i s  a l s o  d e s c r ib e d  i n  t h e  l i t e r a t u r e  a s  o c c u rr -  
: i n g  i n  two m o d i f i c a t i o n s .  (Wedekind, h e r . ,  1901, 34. 
2076; S e n d e re n s ,  Comp , r e n d . ,  1910, 150. 1337)
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PART I I .
METALLIC DERIVATIVES OF SEMIOXAMAZIDE and t h e  
SEMIOXAMAZOEES.
In  t h e i r  o r i g i n a l  p a p e r  (B er. 1897. 586)
E erp  and U nger d e s c r i b e  t h e  p r e p a r a t i o n  o f  a  copp er  
s a l t  o f  sem ioxam azide , t h e  su g g e s te d  fo rm u la  f o r  t h i s  
compound b e in g  EH *00*CO*N*EH2 ^  A
NBg'OO'OO'k'NHg 
T h is  s a l t  i s  o b ta in e d  by t r e a t i n g  an  aqueous s o l u t i o n
VAYDROtHUO D\E
o f  sem ioxam azide^w ith  c o n c e n t r a te d  c u p r i c  c h lo r i d e  
s o l u t i o n .  A s s o c ia te d  w i th  i t  was a  s u b s ta n c e  h a v in g  a  
c o m p o s i t io n  a g r e e in g  w i th  th e  fo rm u la  
EEg'CO'CO'E (CuCl)-EHg-HCl.
They a l s o  s t a t e  t h a t  on t r e a t i n g  sem ioxam azide w i th  
s i l v e r  n i t r a t e  s o l u t i o n  a s i l v e r  s a l t  i s  m om en ta r i ly  
form ed b u t  t h i s  i s  n o t  s t a b l e  on a c c o u n t  o f  t h e  e a se  
w i th  which sem ioxam azide r e d u c e s  s i l v e r  n i t r a t e .
I n  t h e  c o u rse  o f  t h i s  i n v e s t i g a t i o n  b o th  t h e
sodium /
1 1 .
sodium  and p o ta s s iu m  d e r i v a t i v e s  o f  sem ioxam azide 
w ere i s o l a t e d  by t r e a t i n g  a s u s p e n s io n  o f  sem ioxam azide 
i n  a b s o l u t e  a l c o h o l  w i th  sodium e th o x id e  and a l c o h o l i c  
p o ta s s iu m  h y d ro x id e  s o l u t i o n  r e s p e c t i v e l y .
The semioxamazones were a l s o  found t o  y i e l d  sodium 
and p o ta s s iu m  s a l t s  u n d e r  s i m i l a r  c o n d i t i o n s .
I t  i s  p ro b a b le  t h a t  i n  t h e s e  s a l t s  t h e  m e ta l  
i s  u n i t e d  t o  th e  n i t r o g e n  atom o f  th e  im ide  g ro u p , 
t h e  compounds h a v in g  th e  g e n e r a l  fo rm u la
g >C:N  • N CO CO- 
’• X
The sodium d e r i v a t i v e  o f  semioxamazones o f  t h e  f o l lo w in g  
k e to n e s  w ere i s o l a t e d  A ce ton e , m e th y l  e t h y l  k e to n e ,  
m e s i t y l  o x id e ,  s t y r y l  m ethy l k e to n e ,  and th e  c o r re s p o n d -  
; in g  p o ta s s iu m  s a l t  o f  a ce to p h e n o n e  semioxamazone and 
s t y r y l  m e th y l  k e to n e  semioxamazone.
In  a n o th e r  r e s e a r c h  c a r r i e d  o u t  i n  t h e s e  
l a b o r a t o r i e s  (W ilson and B urns, J .C .S .  1922. Vol.GXXI. 
p . 8 6 7 ) /
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P . 867) t h e  e f f e c t  o f  warming h a lo g e n  compounds w i th  
s o l u t i o n s  o f  sodium d e r i v a t i v e s  o f  th io s e m ic a r b a z o n e s  
h a s  b e en  s t u d i e d  and i n t e r e s t i n g  r e s u l t s  o b t a in e d .  
B enzy l c h l o r i d e  and th e  sodium s a l t  o f  a c e to n e  t h i o -  
; se m ica rb azo n e  f o r  i n s t a n c e  were found t o  r e a c t ,  
sodium c h l o r i d e  and S -b e n z y l th io s e m ic a rb a z o n e  b e in g  
form ed :
In  t h e  hope o f  e s t a b l i s h i n g  t h e  c o n s t i t u t i o n  o f  
t h e  s a l t s  o f  sem ioxam azide and th e  semioxamazones by 
means o f  a  s i m i l a r  r e a c t i o n  to  t h e  above, a  number o f  
t h e s e  s u b s ta n c e s  were t r e a t e d  w i th  b e n z y l  c h l o r i d e  in  a  
l i k e  manner b u t  no change cou ld  be o b se rv e d .  Even 
th e  a d d i t i o n  o f  a  c a t a l y s t  such  a s  a c e t o n i t r i l e  and th e  
u s e  o f  t h e  most f a v o u r a b le  s o l v e n t s  f o r  t h i s  ty p e  o f  
r e a c t i o n  had no e f f e c t . , When more d r a s t i c  t r e a tm e n t  
was employed such  a s  h e a t in g  t h e  sodium d e r i v a t i v e  
w i th  b e n z y l  c h l o r i d e  a t  t h e  b o i l i n g  p o i n t  o f  t h e  l a t t e r ,  
o r /
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o r  by u s i n g  a  s o lv e n t  o f  a  h ig h e r  b o i l i n g  p o i n t ,  e . g .  
t o l u e n e ,  t h e  sem ioxam azide m o le c u le  a p p e a re d  t o  be 
b ro k e n  down, ammonia was e v o lv e d  and a  p r o d u c t  o b ta in e d  
o f  m .p. 221° . T h is  s u b s ta n c e  was n o t  i d e n t i f i e d ,  b u t  
t h e  r e a c t i o n  e v id e n t l y  had n o t  p ro c e e d e d  i n  t h e  manner 
d e s i r e d  and so t h i s  work was d i s c o n t i n u e d .
1 4 .
PART I I I .
ACTION Of AMINES OE SEMIOXAMAZIDE and 
SEMIOXAMAZOEES.
The a c t i o n  o f  am ines on se m ic a rb a z o n e s  was 
f i r s t  i n v e s t i g a t e d  by B orsche  and h i s  c o l l a b o r a t o r s  
( B e r . ,  1904, M , 4299; 1904, 3177; 1905. m .  831)
who found t h a t  s e m ic a rb a zo n e s  r e a c t  w i th  a ro m a t ic  
am ines m a in ly  a c c o rd in g  t o  t h e  scheme
^ ' >  C : N - ? I H - C 0 ‘ ! ' n Î 2 - f -  I lH g P . =  C : N - T f f i - C 0 - Î I H R  - j -  ? lH g
t h i s  p ro d u c t  on h y d r o l y s i s  y i e l d i n g  t h e  s e m ic a rb a z id e
>^2* îH^CO-îïHR.
In  some c a s e s ,  how ever, an abnorm al r e a c t i o n  
r e s u l t e d ,  t h e  m ain p r o d u c t s  b e in g  a  s u b s t i t u t e d  
ca rb am id e  and an  a z i n e .  0 .  Hydroxy b e n z y l id e n e  a c e to n e  
se m ic a rb a zo n e  f o r  i n s t a n c e  on p ro lo n g e d  b o i l i n g  w i th  
a n i l i n e  y i e l d s  S . p h e n y l  carbam ide  and 0 . hydroxy  
b e n z y l id e n e  a c e to n e  a z i n e
2 .  0H-CgH^*CH;CH-C-Mj,:H-IH-C0*m2 +
= 2 C0( ® J. 6 4 + 2 ^ 3  +
' l l H . C g H g  0 H - C g H 4 - C H : C H . C - M g N
15 .
The a c t i o n  on se m ic a rb a zo n e s  o f  am ines o f  a 
more a l i p h a t i c  n a t u r e  e . g .  b e n zy lam ine  and a .p h e n y l  
e t h y lam ine  h a s  a l s o  been  i n v e s t i g a t e d  by W ilso n , Hopper 
and Crawford ( J . C . S . , 1922, Vol. CXXI., 1 . P . 867) who 
found t h a t  s u b s t i t u t i o n  to o k  p l a c e  in  th e  n o rm al manner 
d e s c r i b e d  by B o rsch e .
A p a r a l l e l  i n v e s t i g a t i o n  was c a r r i e d  out a s  p a r t  o f  
t h i s  r e s e a r c h  on sem ioxam azide and i t s  d e r i v a t i v e s  and 
i t  was found t h a t  th e  g e n e r a l  te n d e n c y ,  when any a c t i o n  
to o k  p l a c e ,  was to w a rd s  t h e  fo rm a t io n  o f  an  a z i n e  and a  
s u b s t i t u t e d  oxam ide. The r e a c t i o n  b e in g  s i m i l a r  
k p  what i s  d e s c r ib e d  by B orsche  a s  t h e  abnorm al r e a c t i o n  
be tw een  a n i l i n e  and o .h y d ro x y  b e n z y l id e n e a c e to n e  sem i- 
: c a rb a z o n e .
The am ines  u se d  f o r  t h i s  p u rp o se  in c lu d e d  a n i l i n e ,  
be n zy la m in e ,  p i p e r i d i n e ,  d ip h e n y la m in e ,  mono m e th y l-  
; a n i l i n e ,  c a r b a z o le  and m enthy lam ine and t h e  r e s u l t s  
o b ta in e d  may be  sum m arised a s  fo l lo w s  ; -
A n i l i n e /
16 .
A n i l i n e :
When a n i l i n e  and d ib e n z y l  k e to n e  semioxamazone 
were h e a te d  t o g e t h e r  f o r  h a l f  an  h o u r  a t  190° no a c t i o n  
to o k  p l a c e  n o r  was any change o b se rv e d  w i th  sem ioxam azide 
i t s e l f .
Benzy la m in e :
B enzylam ine and sem ioxam azide r e a c t e d  on h e a t in g
o
t o g e t h e r  f o r  two h o u rs  a t  175 -  180, ammonia was ev o lv ed  
and th e  o t h e r  p r o d u c t s  were found t o  be s .  d ib e n z y l  
oxamide and h y d r a z in e .  The r e a c t i o n  e v i d e n t l y  h av in g  
p ro c e e d e d  a c c o rd in g  to  t h e  scheme : -
,-T  —  — —  —    ÎÎV'*^
~ cHg, CgHg ~ CO-NH- CKg* C6H5 ^  ^
W ith semioxamazones benzy lam ine  r e a c t e d  i n  a  s i m i l a r  
m anner, e . g .  when ace to p h en o n e  semioxamazone and b en zy 1- 
:am ine were h e a te d  t o g e t h e r  a t  150°, th e  p r o d u c t s  were 
ammonia, s . d i b e n z y l  oxamide, m e th y l  p h e n y l  k e tu z in e  and 
h y d r a z i n e /
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h y d r a z in e .  (S ee  P 58. )
PrGsuinahly th e  f i r s t  s t a g e  o f  th e  r e a c t i o n  in v o lv e s  
th e  f o r m a t io n  o f  ammonia, s  d ih e n z y l  oxamide and ace toph enon e  
hy d razo n e
^  1  \
  ^ H'
-  ^irr-cH 2*Ph co -h h * c h 2 ‘P&
1     - '  4 - 5  r  I 4*
CO-îriHo 5 'N -CH2-Ph C0.I1H«C!H2-Ph
 ^ _  H!
-j- Ph*Me-C:N*!'!H2 +  tlHg
Two m o le c u le s  o f  t h e  a ce to p h en o n e  hyd razone  th e n  r e a c t  t o g e t h e r
g i v in g  ace to p h e n o n e  k e t a z i n e  and h y d ra z in e
Ph'M e. '# g :N :C .P h .M e  = Ph.He.C':N*N:C-Ph-Me +
The f i n a l  r e s u l t  t h e n  i s  e x p re s s e d  hy t h e  f o l lo w in g  e q u a t io n  :~
CO'IH'CHg Ph




W ith  d ih e n z y l  k e to n e  semioxamazone t h e  r e a c t i o n  to o k  a 
s i m i l a r  c o u r s e ;  th e  p r o d u c t s  o b ta in e d  b e in g  d ib e n z y l  k e to n e  





Ph'Me • 0 00 • Oo
= Ph*Me*C:lI*llH-00‘CO*lJCgH]^Q-^ KHg.
2 (CgHg*OH2)g:0:lI*BH-00*00-ÏÏH2 +  4 OEgPh BHg =
00'HH-CHp‘Ph (CgHK-OHgjp: 0:B
=51 ^ +  6 S 4 2 , ^  u  H +  2 KH.
OO.HH.OHg.Ph (OgE^.OHglg: 0:B *
D ib e n z y l  k e to n e  a z in e  (CgHgCHg)g:C:lI-If;C: (OgHgOHglg 
w hich  does n o t  seem to  have been  d e s c r ib e d  p r e v i o u s l y ,  
was a l s o  o b ta in e d  by t r e a t i n g  d ib e n z y l  k e to n e  w i th  
h y d r a z in e  h y d r a te  and th e  two sp ec im ens were found to  j 
be i d e n t i c a l .
P i p e r i d i n e :
The a c t i o n  o f  p i p e r i d i n e  on ace to p h e n o n e  sem i- 
:oxamazone was n e x t  i n v e s t i g a t e d  and t h e  r e a c t i o n  was 
found  to  p ro c e e d  i n  an  e n t i r e l y  d i f f e r e n t  manner from 
th o s e  p r e v i o u s ly  d e s c r ib e d .
The p r o d u c t s  o b ta in e d  by h e a t in g  t h e s e  two s u b s ta n c e s  
t o g e t h e r  were ammonia and a c e to p h e n o n e p ip e r id in o  -  
ox a ly lhy d razon e . : -
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The r e a c t i o n  was t h e r e f o r e  q u i t e  s i m i l a r  to  
t h e  one w hich  u s u a l l y  o c c u r s  b e tw een  se m ic a rb a zo n e s  
and p r im a ry  am ines  a s  d e s c r ib e d  by B orsche  and h i s  
c o l l a b o r a t o r s  (P. 1 4 ) .  Prom t h i s  h y d razo n e  by 
h y d r o l y s i s  w i th  d i l u t e  h y d r o c h lo r i c  a c i d  p i p e r i d i n e  -  
o x a ly lh y d r a z in e  (EHg'EE'OO'GO'EiO&EiQ) was o b ta in e d .
The c o n s t i t u t i o n  o f  t h i s  h y d r a z in e  was shown by i t s  
s y n t h e s i s  from  e t h y l  p i p e r i d i n o  o x a l a t e  fC^H^QrE-GO-CO-O’Et) 
T h is  e s t e r  can  be p r e p a r e d  q u i t e  e a s i l y  by warming 
e x c e ss  o f  e t h y l  o x a la te  w i th  p i p e r i d i n e
CO*b'^Et_~ '  ~
^  = Gp.Ht^*.E-G0*G0*0 E t - I - E t OH
0 0 '0 'E t  °  '
When t h e  e t h y l  p i p e r i d i n o  o x a l a t e  o b t a in e d  i n  t h i s  way 
was h e a t e d  w i th  a  m o le c u la r  p r o p o r t i o n  o f  h y d ra z in e  
h y d r a te  i n  a l c o h o l i c  s o l u t i o n  p i p e r i d i n o - o x a l y l h y d r a z i n e  
was o b ta in e d
OgHioE-CO-CO'O E t f  EHg-EHgi G^H^Q-*E.G0.G0.EH*3mgt Et* OH 
T he/
80 .
The two p r e p a r a t i o n s  were i d e n t i c a l  and  gave th e  
same b e n z y l id e n e  and m. n i t r e  b e n z y l id i n e  d e r i v a t i v e s .
Along w i th  th e  p i p e r i d in o - o x a l y lh y d r a z o n e  in  t h e  
above s y n t h e s i s  some o x a ly ld ih y d r a z id e  NHg'NH*CO*CO*NH*Mg 
was a lw ays form ed a s  a  by  p r o d u c t ,  two m o le c u le s  o f  th e  
h y d r a z in e  e v i d e n t l y  h a v in g  a c t e d  on th e  e t h y l  p i p e r i d i n o ­
o x a la te  : -
CO*p*ET H-N*H*EHp CO-NH-EHp
I .1 -  - ^  CgH-i qHH-+• JSt OH
CO'B: OgE^o E a-H .N H g CO.NE.NEg ' » '
P i p e r i d i n e  and d ib e n z y l  k e to n e  semioxamazone a l s o
r e a c t e d  when h e a t e d  t o g e t h e r  ammonia b e in g  e v o lv e d .  From
th e  r e a c t i o n  m ix tu re  some d ib e n z y l  k e to n e  a z in e  was i s o l a t e d
i n d i c a t i n g  t h a t  t o  a  c e r t a i n  e x t e n t  a t  any  r a t e  th e
r e a c t i o n  had p ro c e e d e d  a c c o rd in g  t o  th e  scheme : -
 ^C H GB ) * C : N
2(C6H5CE8)g;C:îf.HH.C0.C0.NHp+ 4 CpHio 'NH = 6 5 2 2 ‘ ' ( -J-
( 0 6 % )  2 = 0:%
CO-N:CkHto
Semioxamazide i t s e l f  d id  n o t  r e a c t  w i th  p i p e r i d i n e  on 
h e a t i n g .
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D Ipheny la m in e .  Mono m eth y l  a n i l i n e ,  and O a r b a z o le :
No r e a c t i o n  to o k  p l a c e  when t h e  above am ines 
were h e a te d  w i th  a ce to p h en o n e  sem ioxamazone.
1 . Ment hy lam in  e :
The a c t i o n  o f  t h i s  b a se  on aem ioxam azide i s  
d e s c r ib e d  i n  P a r t  IV.
The r e a c t i o n  be tw een  am ines and aem ioxam azide 
and I t s  d e r i v a t i v e s  t h e r e f o r e  d oes  n o t  p ro m ise  t o  be 
o f  any v a lu e  f o r  p r e p a r i n g  s u b s t i t u t e d  sem ioxam azides 
a s  can  be done i n  t h e  c a se  o f  th e  c o r re s p o n d in g  sem i-
ic a r b a z o n e s .  As h as  been  shown, only  i n  th e  c a se  o f
th e  a c t i o n  o f  p i p e r i d i n e  on a  sem i-oxam azone was a
p r o d u c t  Obtained, v iz  : v czN-nH-CO.CO.mCsHio
w hich  An h y d r o l y s i s  w i th  h y d r o c h lo r i c  a c id  gave a
s u b s t i t u t e d  sem ioxamazide CO- CO-IT:
As s t a t e d  how ever, t h i s  s u b s ta n c e  was p r e p a r e d  by a
s y n t h e t i c  p r o c e s s  (P. \o^. ) and t h e  l a t t e r  method
would a p p e a r  t o  be a  g e n e r a l  one f o r  p r e p a r i n g  t h i s
t y p e /
22.
ty p e  o f  oorapound. The p r e p a r a t i o n  o f  s u b s t i t u t e d  
sem ioxam azides by t h i s  means i s  a  v e ry  e a sy  one a s  i t  
o n ly  i n v o lv e s  two s im p le  p r o c e s s e s .
In  t h e  f i r s t  s t a g e  an  amine i s  warmed w i th  e x c e s s  o f  
m e th y l  o r  e t h y l  o x a l a t e
CO ■ O VA'L LO ' o
The e s t e r  t h u s  o b ta in e d  i s  t h e n  h e a te d  w i th  a  m o le c u la r  
p r o p o r t i o n  o f  h y d ra z in e  h y d ra te  which y i e l d s  t h e  
s u b s t i t u t e d  sem ioxamazide
C0.|MR:W CO I\ÎPvV\
' 4- ( 4- l'Alton .
C O -o n t  Co
M enthyl sem ioxam azide . .M'^CO COMH • (See P,%5 )
and P h e n y l  sem ioxam azide C^H^ (\!pCO CO l\fh N have 
b e en  s y n t h e s i s e d  in  t h i s  way.
P hen y l sem ioxam azide w hich  c r y s t a l l i s e s  i n
w h i t e /
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w h i te  p l a t e s  from  a l c o h o l ,  ■vw-yu-■z.io’ . îsiv , i s  o b ta in e d  
i n  good y i e l d  by t h i s  p r o c e s s  and m igh t t h e r e f o r e  be 
u s e d  a s  a  s u b s t i t u t e  f o r  sem ioxam azide i t s e l f .
A ls o ,  a s  h a s  been  i n d i c a t e d  in  P a r t  I ,  t h e  r e a c t i o n  
be tw een  sem ioxam azide and k e to n e s  i n  a b s o l u t e  a l c o h o l  
s o l u t i o n  i s  a  c o m p a ra t iv e ly  slow one u n l e s s  io d in e  i s  
u s e d  a s  a  c a t a l y s t .  T h is  i s  p ro b a b ly  due t o  t h e  
i n s o l u b i l i t y  o f  sem ioxam azide in  a l c o h o l .  The f a c t  
t h e r e f o r e  t h a t  p h e n y l  sem ioxam azide i s  m o d e ra te ly  
s o l u b l e  i n  h o t  a l c o h o l  s u g g e s t s  th e  p o s s i b i l i t y  t h a t  
t h i s  s u b s ta n c e  m ight r e a c t  more r e a d i l y  w i th  k e to n e s  
t h a n  sem ioxam azide i t s e l f  u n d e r  t h e s e  c o n d i t i o n s .
T h is  m a t t e r  i s  b e in g  i n v e s t i g a t e d  a t  t h e  p r e s e n t  t im e .
84.
PART IV.
PREPARATION OF AN OPTICALLY ACTIVE SEMIOXAMAZIDE.
An o p t i c a l l y  a c t i v e  sem icarb azo n e  was p r e p a r e d  by 
W ilso n , Hopper and Crawford ( J . C . S . ,  1922, V o l .121, P . 867) 
by  th e  a c t i o n  o f " a ’pheny l e th y la m in e  on a c e to n e  sem i-  
•.carbazone and from  t h i s  s u b s ta n c e  by  h y d r o l y s i s  w ith  
h y d r o c h lo r i c  a c i d ,  th e  h y d r o c h lo r id e  o f  an  o p t i c a l l y  a c t i v e  
s e m ic a rb a z id e  was o b ta in e d .  As a c o n t i n u a t i o n  o f  t h e  s tu d y  
o f  th e  r e a c t i o n  be tw een  am ines and  sem ioxam azones, t h e r e ­
f o r e ,  and w i th  t h e  hope o f  p r e p a r i n g  an o p t i c a l l y  a c t i v e  
sem ioxam azide , th e  a c t i o n  o f  l .m e n th y la m in e  on ace tophenone  
semioxamazone was i n v e s t i g a t e d .  The d e s i r e d  r e s u l t  was 
n o t  o b ta in e d  how ever, a s  s .d im e n th y l  oxamide and a c e to -  
:phenone k e t a z i n e  were th e  o n ly  p ro d u c t s  i s o l a t e d
2 C:N.NH.CO.CO.NHg f  4
CHg^
.  C H
■  CO.HH.C3_oHi9cZ I + M ' “ 3
The r e a c t i o n  i s  t h e r e f o r e  s i m i l a r  t o  t h a t  iiAiich t a k e s  
p l a c e /
25.
p l a c e  be tw een  b e n z y lam ine  and semioxamazones (See P Ab>. )
T h is  a t t e m p t  a t  p r e p a r i n g  an  o p t i c a l l y  a c t i v e
sem ioxam azide h a v in g  p ro v ed  u n s u c c e s s f u l ,  t h e  s y n t h e t i c
p r o c e s s  w hich  i s  d e s c r ib e d  on P . ^2,. was r e s o r t e d  t o .
r *f o r  t h i s  p u rp o se  some 1 . m enthy lam ine 
was p r e p a r e d ,  which on t r e a tm e n t  w i th  e x c e ss  o f  m ethy l 
o x a l a t e  u n d e r  s u i t a b l e  c o n d i t i o n s  y i e ld e d  m eth y l 1 . 
m enthy lam ino  o x a l a t e .
C ,oV\,.^NH ^+ CHjO CO CO O C H ^ =  C,oH,.^NH CO t O  OCVV^ +  .
T h is  p r o d u c t  i s  a  t h i c k  v i s c o u s  o i l ,
^  \L. n s  cJC \0  YfV/SYZ,
I t  i s  l a e v o r o t a t o r y  i n  c h lo ro fo rm  s o l u t i o n .
5*69 . g r .  i n  100* 0 .0 .  c h lo ro fo rm  gave  d p  
whence
The m e th y l  1 . m enthylam ino o x a l a t e  was t h e n  
t r e a t e d  w i th  h y d ra z in e  h y d r a te  and 1. m en thy l sem i­
oxamazide was o b ta in e d
0 io ^ 3 ^ 9 * ® " C O * 0 O 'O C H g  IIHg, CO* CO'ÎIH'M Hg
H -  OHg Î P
26.
1 . M enthyl sem ioxam azide  c r y s t a l l i s e s  from  a lc o h o l
i n  w h i te  n e e d l e s  M.P. 195. 196° . I t  i s  r e a d i l y
s o l u b l e  i n  p y r i d i n e  and c h lo ro fo rm  i n  t h e  c o ld  and
i s  l a e v o r o t a t o r y  i n  c h lo ro fo rm  s o l u t i o n .
|cL^  C| i n  c h lo ro fo rm . I t  y i e l d s
d e r i v a t i v e s  w i th  a ld e h y d e s  in  th e  o r d in a r y  way which
a r e  a l s o  o p t i c a l l y  a c t i v e ,  e . g . ,  t h e  benzyQdene
d e r i v a t i v e  was p r e p a r e d ,  and r e c r y s t a l l i s e d  from
a l c o h o l  gave sm a ll  p r i s m s ;  M.P. 2 5 0 .2 5 1 . 
n^  i l l  C hloroform .
I t  i s  hoped t o  c o n t in u e  t h i s  i n v e s t i g a t i o n  and 
e s p e c i a l l y  t o  f i n d  w h e th e r  1 . m en thy l sem ioxam azide 
h a s  any v a lu e  f o r  r e s o l v i n g  a a l de hyde s
and k e to n e s .
E7.
PART V.
THE ACTION OP HEAT ON SEMIOXAMAZONES.
The a c t i o n  o f  h e a t  on some se m ic a rh a zo n e s  
h a s  b e e n  i n v e s t i g a t e d  by  S c h o l tz  (B e r .  189<b, 2 ^ .P  
who fo u n d  f o r  example t h a t  by  th e  d ry  d i s t i l l a t i o n  o f  
m e th y l  e t h y l  k e to n e  se m ic a rb a z o n e ,  th e  f o l lo w in g  








C E g /
:jh . CO. h e ,
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H* CO'NHg
I n  t h e i r  o r i g i n a l  p a p e r  d e a l in g  w i th  sem i-  
:oxam az ide , Kerp and Unger (B e r .  1897. 3 0 . 583) 
s t a t e  t h a t  when t h i s  compound i s  h e a t e d ,  ammonia i s  
l i b e r a t e d ,  and two s u b s ta n c e s  a re  fo rm ed , one o f  which 
i s  a  p o ly m e rid e  o f  c y a n ic  a c i d  p ro b a b ly  h a v in g  th e
The o t h e r  compound a s s o c i a t e d  
w i th  i t  a p p e a rs  to  be  an  ammonia d e r i v a t i v e ! .




As a  p a r t  o f  t h i s  s t u d y  o f  sem ioxamazones 
th e  a c t i o n  o f  h e a t  on t h e s e  compounds was i n v e s t i g a t e d  
and th e  r e s u l t s  o b t a in e d  i n d i c a t e  t h a t  th e  r e a c t i o n  
p ro c e e d s  i n  th e  f o l lo w in g  manner 
Two m o le c u le s  o f  th e  semioxamazone r e a c t  t o g e t h e r  
oxamide i s  s p l i t  o f f  and  th e  k e to n i c  d e r i v a t i v e  o f  


















The o x a ly ld ih y d r a z id e  d e r i v a t i v e  th e n  b re a k s  down 
g i v in g  a  k e t a z i n e  and c y c l i c  h y d ra z id e  o f  o x a l i c
















When ace to ph en one  semioxamazone f o r  example
w as/
29.
was h e a te d  f o r  two h o u rs  a t  i t s  m e l t in g  p o i n t  th e
p r o d u c t s  o b t a in e d  were a ce to p h en o n e  k e t a z i n e ,  th e
a c e to p h e n o n e  d e r i v a t i v e  o f  o x a ly ld ih y d r a z id e  and a
w h i te  powder i n s o l u b l e  i n  a l c o h o l .  T h is  w h i te  powder
on h y d r o l y s i s  w i th  sodium h y d ro x id e  gave o f f  ammonia
and t h e  r e s i d u e  c o n ta in e d  sodium o x a l a t e .  The r e s i d u a l
s o l u t i o n  a l s o  re d u c e d  s i l v e r  n i t r a t e  s o l u t i o n  in  th e
c o ld ,  i n d i c a t i n g  th e  p r e s e n c e  o f  h y d r a z in e .  These
f a c t s  a r e  c o n s i s t e n t  w i th  th e  s u p p o s i t i o n  t h a t  t h e
powder i s  a  m ix tu re  o f  oxamide and c y c l i c  h y d ra z id e  o f
o x o l ic  a c id  The powder was a n a ly s e d  and
CÜ-NH
was found  t o  have a  n i t r o g e n  c o n te n t  o f  32 . 0^  and 
3 1 .8 ^  which i s  in  ag reem en t w i th  t h e  su g g e s te d  view o f  
i t s  c o m p o s i t io n  s in c e  a m ix tu re  o f  oxamide and t h e  r i n g  
compound i n  m o le c u la r  p r o p o r t i o n s  would have a  n i t r o g e n  
c o n te n t  o f  Z Z . l i j .  The e f f e c t  o f  h e a t in g  a ce to p h en o n e  
semioxamazone a t  i t s  m e l t in g  p o i n t  may t h e r e f o r e  be 
r e p r e s e n t e d  a s  f o l lo w s
f i ) /
30.
1 . A cetophenone o x a ly ld ih y d ra z o n e  and  oxamide a r e  
fo rm ed from  two m o le c u le s  o f  t h e  semioxamazone
° °  CiN-îîH.COTCO.NHg °
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2. The ace toph enon e  o x a ly ld ih y d ra z o n e  th e n  b r e a k s  
down g i v i n g  a ce to p h en o n e  k e t a z i n e  and  c y c l i c  h y d r a z id e















No s a t i s f a c t o r y  s e p a r a t i o n  o f  th e  oxamide from
th e  r i n g  compound a c h ie v e d  b u t  an
CO'NE
e x a m in a t io n  o f  th e  a c t i o n  o f  h e a t  on e t h y l
a c e t o a c e t a t e  semioxamazone s u p p l i e d  a d d i t i o n a l  ev id en ce  
i n  s u p p o r t  o f  th e  above v iew  o f  th e  c o m p o s it io n  o f  th e  
m ix tu r e .
The/
31.
The p r o d u c t s  o b ta in e d  by h e a t in g  e t h y l  a c e t o a c e t a t e  semi- 
oxamazone f o r  two h o u rs  a t  i t s  m e l t in g  p o i n t  were a 
s u b s ta n c e  o f  m e l t in g  p o i n t  247°G and a  w h i te  pow der, 
i n s o l u b l e  i n  a l c o h o l ,  and s i m i l a r  i n  ev e ry  r e s p e c t  t o  
t h a t  o b t a in e d  in  t h e  ace to p h en o n e  semioxamazone 
e x p e r im e n t .  No e v id e n ce  o f  t h e  p r e s e n c e  o f  th e  
k e t a z i n e  o r  th e  o x a ly ld ih y d ra z o n e  o f  e t h y l  a c e t o a c e t a t e  
was o b ta in e d .  The a c t i o n  o f  h e a t  on t h i s  d ih y d raz o n e  
h a s  however a l r e a d y  b e en  i n v e s t i g a t e d  by Re ae m@a# t en
chom, (-1^84) ) who h a s  shown t h a t
t h e  c o u r s e  o f  th e  r e a c t i o n  i s  a s  f o l lo w s
F i r s t  o f  a l l  t h e  e t h y l  a c e t o a c e t a t e  o x a ly ld ih y d ra z o n e  
b r e a k s  down g iv in g  e t h y l  a c e t o a c e t a t e  k e t a z i n e  and th e
r i n g  compound
( CO NH
r
CO Af : c. O E& CO • l\TH p/ . C C-W^  CO O E t
f ' = 1 1 + 1
CO NHl K'C OCC CO IVH /Sf-. C CV\ ‘ CO ' Ot f c
; ^ 3
y
The k e t a z i n e  th e n  l o s e s  two m o le c u le s  o f  a l c o h o l  g iv in g  
a /
32.
a  oompoxind o f  t h e  e m p i r i c a l  fo rm u la  CoHoOpKp* 
ïïeanncnrt-en  s u g g e s te d  t h r e e  p o s s i b l e  fo rm u lae  f o rf\
t h i s  compound, v i z  :
m 
/  \N CO
\  \C -  C - CO
•NH o
u \ \
e — c CM
WC, M -  C.0
' > 1 OC — M CH
.11. All.
In  a  l a t e r  p a p e r  Wol£4 and S c h r e in e r  (B er. 553.
(1907) ) e v id e n c e  i s  b ro u g h t  fo rw ard  to  show t h a t  t h e  
l a c to n e  s t r u c t u r e  No. I I .  i s  t h e  c o r r e c t  one . Now 
t h i s  s u b s ta n c e  m e l t s  a t  247° and i s  i d e n t i c a l  w i th  
t h e  p r o d u c t  o b ta in e d  by h e a t in g  e t h y l  a c e t o a c e t a t e  sém i- 
: oxamazone. I t  i s  e v id e n t  t h e r e f o r e  t h a t  t h e  a c t i o n  
o f  h e a t  on t h e  l a t t e r  s u b s ta n c e  i s  t o  c au se  d e c o m p o s i t io n  
a c c o rd in g  to  t h e  f o l lo w in g  scheme
1s t /
33.
1 s t  S t a g e :
E th y l  a c e t o a c e t a t e  semioxamazone b r e a k s  down
g i v i n g  e t h y l  a c e t o a c e t a t e  o x a ly ld ih y d ra z o n e  and oxamide
CHg ; CHg
CO*OEt.CHg.C:H.MH.CO.'CO.HHg CO.OEt.CHg.CiN-NH.CO CO.NBg
CO.OEt.CHg.CtU.HH.CO.iCO.HHg CO.OEt.CHg.C:If.MH.CO CO.HHgI CHg
2nd S t a g e :
The o x a ly ld ih y d ra z o n e  th e n  b r e a k s  down a s  
shown b y  t e sengar .te r t  g iv in g  e t h y l  a c e t o a c e t a t e  a z in e  and 
c y c l i c  h y d ra z id e  o f  o x a l i c  a c id
GHg I CHg
' CO.OEt .CHp.é:HiNÏÏ .CO GO. OBt . CHo. G;N N E . GO
' I .  I +-
GO.OEt. GEg.G:N*NE.CO CO.OBt• GEg.C:N NE. GO
cèg I GEg
3 rd  S t a g e :
The k e t a z i n e  f i n a l l y  l o s e s  two m o le c u le s  o f  
a l c o h o l  and a s  th e  r e s u l t  o f  a  r a t h e r  complex m o le c u la r  
r e a r r a n g e m e n t /
34.
r e a r r a n g e m e n t  t h e  l a c to n e  i s  formed
CMi ^NH
C 0-O 6<.C «i-C ilV  (M C CO
I =  2. Ec OH +  11 1 1
to  oefc'CH^CiM c  —  j : w
0The f i n a l  p r o d u c t s  b e in g  t h e  l a c to n e  M.P. 247 
and t h e  m ix tu re  o f  oxamide and c y c l i c  h y d ra z id e  o f  
o x a l i c  a c i d .
The semioxamazones o f  a c e to n e ,  m ethy l e t h y l  
k e to n e  and  d ib e n z y l  k e to n e  were a l s o  h e a te d  a t  t h e i r  
m e l t in g  p o i n t s .  The p r o d u c t s  in  t h e s e  c a s e s  were th e  
c o r re s p o n d in g  k e t a z i n e s  and t h e  m ix tu re  o f  oxamide and 
r i n g  compound r e f e r r e d  to  above .
e . g .  A ce tone  semioxamazone b re a k s  down i n  th e  norm al 
manner a s  fo l lo w s
:N^ NM COiCO-m. >C ■ N IVH CO CO '
^^6 I , I + I I +
^”^>C’.NfNH-CO!'CO-NH- NH CO CO NK'
CHa , ' OH
35.
The I n t e r m e d i a t e  p r o d u c t s ,  i . e .  t h e  ox& lyl 
d ih y d r s z o n e s  o f  t h e  k e to n e s  were n o t  i s o l a t e d  i n  
t h e s e  p a r t i c u l a r  c a s e s .
36.
PART V I.
ACTION Of SEMIOXAMâZIPE on b .  DIZETONES.
In  t h e  c o u rs e  o f  a n  i n v e s t i g a t i o n  on th e  r e a c t i o n  
b e tw ee n  s e m ic a rb a z id e  and b .  d ik e to n e s  Theodor P o s n e r  
(B er. 34. (1901) 3973 ) found t h a t + t t h  c a rb o n y l  
g ro u p s  o f  t h e  d ik e to n e  r e a c t e d ,  w i th  e l i m i n a t i o n  o f  two 
m o le c u le s  o f  w a te r ,  and r e s u l t i n g  i n  a  compound o f  t h e  
ty p e
R C XH-C K
1 I
' Ü — N
These compounds y i e l d  s i l v e r  s a l t s  on t r e a tm e n t  
w i t h  s i l v e r  n i t r a t e  s o l u t i o n
RC-.C.H-C.a R C - C H - C R
I I +  +  HiO 2 I I + C 0^  +  NH^NOj.
Nd^co.iv —  N A,' N — N
and t h e s e  s i l v e r  s a l t s  on h y d r o l y s i s  w i th  h y d r o c h lo r i c  
a c i d  g i v e  p y r a z o le  d e r i v a t i v e s .  By em ploying d i f f e r e n t  
d i k e t o n e s /
37.
d i k e t o n e s  a  number o f  t h e s e  d e r i v a t i v e s  have been  
p r e p a r e d .
I f  t h e  c o r re s p o n d in g  r e a c t i o n  to o k  p l a c e  w i th
sem ioxam azide  t h e  p r o d u c t  would be  o f  t h e  ty p e  -
R e. :CH C R
I I 
• CO • N  N
I n  t h e  c o u rs e  o f  t h i s  work a p r e l i m i n a r y  
i n v e s t i g a t i o n  on th e  a c t i o n  o f  d ik e to n e s  on sem ioxam azide 
was begun  b u t  no i n d i c a t i o n  o f  t h e  above r e a c t i o n  h a s  
b e en  o b ta in e d  so f a r .  When a c e t y l  a c e to n e  was h e a te d  
w i t h  sem ioxam azide suspended  i n  a b s o l u t e  a l c o h o l ,  t h e  
p r o d u c t s  o b ta in e d  were t h e  "monoy and " d i"  semioxamazones 
o f  a c e t y l  a c e to n e .
T h is  e x p e r im e n t  was t h e n  r e p e a t e d  b u t  w i t h  th e  
a d d i t i o n  o f  a  l i t t l e  io d in e  to  th e  r e a c t i o n  m ix tu re .
I n  t h i s  c a s e ,  th e  "mono" and " d i"  semioxamazones 
w ere o b ta in e d  a s  b e fo r e  bu t  i n  a d d i t i o n  a  t h i r d  p r o d u c t  
was i s o l a t e d  c r y s t a l l i s i n g  i n  long  p r i s m a t i c  n e e d l e s ,  
m .p . 115° .
38.
These e x p e r im e n ts  were r e p e a t e d  s e v e r a l  t im e s  w i th  t h e  
same r e s u l t s ;  i n  e v e ry  c a se  th e  a d d i t i o n  o f  a l i t t l e  
i o d i n e  l e d  to  t h e  fo rm a t io n  o f  t h e  t h i r d  p ro d u c t  m .p .116. 
T h is  s u b s ta n c e  h a s  n o t  y e t  been  i d e n t i f i e d .  I t  does 
n o t  c o n t a in  io d in e  and i t  has  a n i t r o g e n  c o n te n t  o f  
12.4jJ, b u t  t h i s  f i g u r e  does n o t  a g re e  w i th  any o f  th e  
p o s s i b l e  compounds on th e  b a s i s  o f  P o s n e r* s  r e a c t i o n .
The e x a m in a t io n  o f  t h i s  p ro d u c t  i s  b e in g  c o n t in u e d  and 
i t  i s  hoped t o  i n v e s t i g a t e  t h e  i n f lu e n c e  o f  io d in e  on 
t h i s  and  o t h e r  r e a c t i o n s  o f  t h i s  t y p e .
39.




In  t h e  p r e p a r a t i o n s  d e s c r ib e d  below  where t h e  
u s e  o f  io d in e  a s  a  c a t a l y s t  i s  r e f e r r e d  t o  th e  f o l lo w in g  
method i s  a lw ay s  a d o p te d .  The m ix tu re  c o n s i s t i n g  o f  
d r y ,  f i n e l y  powdered sem ioxam azide, k e to n e  ( i n  a  l i t t l e  
more t h a n  m o le c u la r  p r o p o r t io n )  and a b s o l u t e  a l c o h o l  
i s  h e a t e d  u n t i l  t h e  a l c o h o l  i s  b o i l i n g  v ig o r o u s ly  and a 
few c r y s t a l s  o f  io d in e  a r e  t h e n  added . In  t h i s  way 
t h e  b e s t  e f f e c t s  w i th  i o d in e  a r e  o b ta in e d .  In  th e  
p r é p a r é  io n  o f  a c e to n e  and m ethy l e t h y l  k e to n e  sem i- 
toxam azones th e  a l c o h o l  was som etim es d i s p e n s e d  w i th  
and e x c e s s  o f  d ry  k e to n e  u se d  a s  s o l v e n t .  The a d d i t i o n  
o f  i o d in e  i n  t h e s e  c a s e s  was c a r r i e d  o u t  i n  t h e  same 
way a s  when a l c o h o l  was th e  s o l v e n t .
A cetonesem ioxam azone, GMeg:N•NH•GO•GO•NHg—
F iv e  grams o f  d ry  sem ioxam azide were h e a t e d  w i th  30 o . c .  
o f  d ry  a c e to n e  on th e  w a t e r - b a t h  f o r  one h o u r ,  when th e  
sem ioxam azide /
41 .
sem ioxam azide  had c o m p le te ly  d i s s o l v e d ;  i n  p re s e n c e  
o f  a  l i t t l e  i o d in e ,  t h r e e  m in u te s  w ere s u f f i c i e n t .
The p ro d u c t  w hich  s e p a r a t e d  on c o o l in g  c r y s t a l l i s e d  
from  a c e to n e  i n  lo n g ,  w h i te  n e e d l e s  m e l t in g  a t  147° 
(Found; N « 2 9 .5 .  C^HgOgN^reguires N = 2 9 .4  p e r  c e n t . )  
The same s u b s ta n c e  was o b ta in e d  by h e a t in g  th e  
c a l c u l a t e d  q u a n t i t i e s  o f  d ry  sem ioxam azide and d ry  
a c e to n e  i n  a b s o l u t e  a l c o h o l  f o r  f o r t y  m in u te s ,  o r  f o r  
two m in u te s  i n  p re s e n c e  o f  a  l i t t l e  i o d in e ,  and s e p a r a t e d  
on c o o l i n g .
M ethyl E th y l  g e to n e  Semioxamazone. CMeBt;N*NH* 
OO'OO'NEg, was p r e p a r e d  by th e  same m ethods a s  th e  
a c e to n e  d e r i v a t i v e ,  i n  t h e  f i r s t  method f o r t y - f i v e  
m in u te s  b e in g  r e q u i r e d  w i th o u t  io d in e  and one m in u te  
w i th  i o d in e ,  and i n  t h e  second m ethod, n i n e t y  m in u te s  
w i th o u t  i o d in e  and t h r e e  m in u te s  w i th  i o d in e .  The 
s u b s ta n c e  was r e c r y s t a l l i s e d  from  a b s o l u t e  a l c o h o l ,  from 
w hich  i t  s e p a r a t e d  i n  s m a l l ,  c o l o u r l e s s  n e e d le s  m e l t in g  
a t /
42.
a t  127° (Pound: N = 2 6 .8 .  r e q u i r e s  N -
2 6 .7  p e r  c e n t ) .  l i k e  acetonesem ioxam azone , i t  i s  
h y d ro ly s e d  on warming w i th  m o is t  e t h e r  o r  d i l u t e  
a l c o h o l .
M ethy l i s o  P r o p y l  Ketone Semioxamazone,
OMePr^: ÏÏ. HE.CO• CO. HHg, 
was p r e p a r e d  a s  i n  t h e  p r e v io u s  c a s e s ;  h e a t in g  i n  
a b s o l u t e  a l c o h o l  r e q u i r e d  s e v e n ty  m in u te s  w i th o u t  
i o d in e  and t e n  m in u te s  w i th  io d in e .  R e c r y s t a l l i s a t i o n  
from  a b s o l u t e  a l c o h o l  gave c o l o u r l e s s  n e e d le s  m e l t in g  
a t  143° (Pound: N = 2 4 .7 ,  GyEigO&Ng r e q u i r e s  N = 2 4 .5  
p e r  c e n t ) .
M ethyl i s o  B u ty l  Ketone Semioxamazone,
C4 H9 • CMe: N • NH• GO• 0 0 • NHg.
T h is  semioxamazone i s  a p p a r e n t ly  n o t  h y d ro ly s e d  by 
w a te r  and was o b ta in e d  by h e a t in g  a  c o n c e n t r a t e d  aqueous 
s o l u t i o n  o f  sem ioxam azide w i th  t h e  c a l c u l a t e d  q u a n t i t y  
o f  t h e  k e to n e  i n  a l c o h o l i c  s o l u t i o n  f o r  abou t h a l f  an  
h o u r /
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h o u r ,  a  method w hich  was q u i t e  i n e f f e c t i v e  i n  t h e  
p r e v i o u s  o a s e s .  The s u b s ta n c e  s e p a r a t e d  from  th e  
r e a c t i o n  m ix tu r e ,  on c o o l in g ,  i n  c o l o u r l e s s  n e e d l e s  
w hich , a f t e r  r e c r y s t a l l i s a t i o n  from  a l c o h o l ,  m e l te d  
a t  133® (Pound: N = 2 2 .9 .  O8H15O2N2 r e q u i r e s
N = 2 2 .7  p e r  c e n t ) .
M e s i ty l  Oxide Semioxamazone, OMep;OH*OMe:N* 
NE*00*00'NSg, was p r e p a r e d  i n  t h e  same way a s  m eth y l 
i s o b u t y l  k e to n e  semioxamazone, one h o u r ' s  h e a t in g  
b e in g  n e c e s s a r y ,  o r  by h e a t in g  th e  k e to n e  i n  a b s o l u t e  
a l c o h o l  w i t h  sem ioxam azide. On c o o l in g ,  t h e  sem i- 
:oxamazone s lo w ly  s e p a r a t e d  a s  a  w h i te  pow der, w hich  
was o b ta in e d  in  c o l o u r l e s s  p l a t e s ,  m e l t in g  a t  163 -  
164° a f t e r  r e c r y s t a l l i s a t i o n  from  a lc o h o l  (Pound :
N = 2 3 .0 .  OgEigOgNg r e q u i r e s  N = 2 2 .9  p e r  c e n t ) .
Aoetophenonesem ioxam azone, OPhMe :N 'N E*00'00 'NEg, 
h a s  a l r e a d y  b e en  d e s c r ib e d  by E erp  and Unger and by 
E a d c l i f f e  and l e o  ( l o o . c i t . ) .  We have p r e p a r e d  i t  by 
h e a t i n g /
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h e a t in g  th e  k e to n e  w i th  aem ioxam azide i n  a b s o l u t e  
a lo o h o l  w i th o u t  io d in e  (one hour) o r  w i th  io d in e  
( f i v e  m in u te s ) .
B enzy laoe ton esem iox am azon e . CHgPh-CHg'CMe: 
N'NE'OO'GO'NEg, was o b ta in e d  by h e a t in g  2 grams o f  
t h e  k e to n e  and 1 gram o f  sem ioxam azide i n  20 c . o .  o f  
a b s o l u t e  a l c o h o l  w i th o u t  io d in e  ( t h r e e  h o u rs )  o r  w i t h  
io d in e  ( f o u r  m in u te s ) ,  The semioxamazone, w hich  
s e p a r a t e d  on c o o l in g ,  was washed w i th  e t h e r  and 
r e c r y s t a l l i s e d  from a l c o h o l ,  from  w hich  i t  was d e p o s i t e d  
i n  s m a l l ,  c o l o u r l e s s  n e e d le s  m e l t in g  a t  125° (Pound:
N = 1 8 .3 ,  1 8 .1 ,  G igH iaO gN greguires N = 1 8 .0  p e r  c e n t ) .
S t y r y l  M ethyl g e to n e  Semioxamazone,
OHPh:GH^GMe:N•NH*GO• GO-NE£, 
was p r e p a r e d  by th e  method d e s c r ib e d  by E a d c l i f f e  and 
Loo. I t  r a p i d l y  becomes y e llo w  on ex p o su re  t o  l i g h t ,  
t h e  m e l t in g  p o i n t  re m a in in g  unchanged .
P h e n y l /
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P h e n y l  p - T o ly l  E e to ne  Semioxamazone, 
CyHy-OPh-.N-NH-OO-OO-NHg,
o b t a i n e d  by h e a t in g  m o le c u la r  q u a n t i t i e s  o f  t h e  k e to n e  
and sem ioxam azide i n  a b s o l u t e  a l c o h o l  w i th  a  l i t t l e  
i o d in e ,  formed c o l o u r l e s s  p r i s m s  m e l t in g  a t  197° 
a f t e r  r e c r y s t a l l i s a t i o n  from  a lc o h o l  (Pound : N = 
1 5 .0 ^ .  OioHlsOgNg r e q u i r e s  N = 1 4 .9 ^ ) .
M ethyl n -h e x y l  k e to n e  sem ioxam azone. 
GGEig.OMeiN.NE.CO.GO.NEa,
was p r e p a r e d  by b o i l i n g  2 grams o f  sem ioxam azide w i th  
3 grams o f  t h e  k e to n e  i n  25 grams o f  a b s o l u t e  a l c o h o l ,  
On a d d i t i o n  o f  a  few c r y s t a l s  o f  i o d in e ,  t h e  sem i- 
: oxam azide d i s s o lv e d  c o m p le te ly  w i t h i n  6 m in u te s  and 
on c o o l in g  t h e  semioxamazone was d e p o s i t e d  i n  t h e  p u re  
c o n d i t i o n  a s  s m a l l ,  c o l o u r l e s s  n e e d l e s ,  m .p. 115 -1 16° . 
The s u b s ta n c e  was v e ry  r e a d i l y  h y d ro ly s e d ,  b u t  cou ld  be 
r e c r y s t a l l i s e d /
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r e o r y s t a l l i s e d  from  a b s o l u t e  a l c o h o l  (Found: = 1 9 .8 .
C ioH iQ O gB^reguires I  = 19 .7  p e r  c e n t ) .
Benzi l  monosemloxamazone. PhGO*0Ph:B*BH»00«00« 
BHg, was o b ta in e d  by b o i l i n g  0 .5  gram o f  sem ioxam azide 
w i th  3 grams o f  b e n z i l  i n  30 gram s o f  a b s o l u t e  a l c o h o l  
w i th  a d d i t i o n  o f  a  l i t t l e  i o d in e ,  w hich  e f f e c t e d  com- 
: p l e t e  s o l u t i o n  i n  an  h o u r ;  w i th o u t  a d d i t i o n  o f  io d in e  
t h e r e  was no i n d i c a t i o n  o f  any r e a c t i o n .  On c o o l in g ,  
t h e  semioxamazone s e p a r a t e d  i n  lo n g ,  c o l o u r l e s s  p r i s m s  
w hich  a f t e r  r e c r y s t a l l i s a t i o n  from  a l c o h o l  m e l te d  a t  
181 -  182® (Found : B = 1 4 .2 .  r e q u i r e s
H = 1 4 .2 .  p e r  c e n t ) .
The d isem ioxam azone, (OPh)^: (B'BE'OO'OO'BEglg, 
w hich  co u ld  n o t  be o b ta in e d  p u r e ,  was p r e p a re d  i n  t h e  
u s u a l  way, u s in g  e x c e ss  o f  semioxamazide and b o i l i n g  
f o r  4 h o u r s .  As i t  was i n s o l u b l e  i n  a l c o h o l  and i n  
s o l v e n t s  g e n e r a l l y ,  i t  was p u r i f i e d  by e x t r a c t i o n  w i th  
h o t  a c e to n e  t o  remove e x c e s s  o f  sem ioxam azide, and t h e n  
w i t h /
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w i th  h o t  à l o o h o l ;  t h e  d isem ioxam azone form ed a  w h i te  
pow der, m .p . 275 ^ 278® (decomp.) (Found: N = 2 1 .2 ,  
21 . 6 . ^  “ 2 2 .1  p e r  c e n t . )
D ih e n z y l  k e to n e  sem ioxam azone, 0 (OHgPh)^:^* 
M'GO'GO'EHg, w hich  was p r e p a r e d  i n  t h e  u s u a l  way, 
was found t o  h e  d im o rp h ic .  From a  h o t  c o n c e n t r a t e d  
a l c o h o l i c  s o l u t i o n  c o l o u r l e s s  p r i s m s  m e l t in g  a t  195 -  
196® w ere d e p o s i t e d  a t  t e m p e r a tu re s  above 40®, w h i l s t  
a t  t e m p e r a tu r e s  below  t h i s  and from more d i l u t e  
s o l u t i o n s  t h e  semioxamazone c r y s t a l l i s e d  i n  c o l o u r l e s s  
n e e d l e s ,  m .p. 187 -  189®. A m ix tu re  o f  th e  two form s 
s o f t e n e d  a t  187® and m e l te d  a t  194 -  196® (Found : 
p r i s m s  -  JJ ■ 1 4 .3 ,  n e e d le s  E = 1 4 .4 .  GiyBiyOgEg 
r e q u i r e s  H = 1 4 .2  p e r  c e n t ) .
48.
PART I I .
METAIIiIO DERIVATIVES o f  SEMIOXàMZIDE 
and o f  SEMI0MMA20EES.
Sodium S a l t  o f  Sem ioxam azide:
A s u s p e n s io n  o f  5 grams sem ioxam azide (1 m o l.)  
i n  200 008 a b s o l u t e  a l c o h o l  was made and h e a te d  t o  
b o i l i n g  on t h e  w a te r  b a th .  To th e  b o i l i n g  m ix tu re  
a  s o l u t i o n  o f  sodium e th o x id e  f l  atom) ( 1 .5  g r s .  
sodium  i n  100 cos a b s o l u t e  a lc o h o l )  was s lo w ly  added 
and  h e a t i n g  th e n  c o n t in u e d  f o r  a  f u r t h e r  30 m in u te s .
The w h i t e  g r a n u l a r  p r e c i p i t a t e  which had form ed was th e n  
f i l t e r e d  o f f ,  r e p e a t e d l y  washed w i th  h o t  a l c o h o l  and 
f i n a l l y  d r i e d .
The sodium s a l t  o f  sem ioxam azide t h u s  o b ta in e d  
i s  a  w h i te  powder, i n s o l u b l e  i n  a l c o h o l .  I t  i s  
s o lu b le  i n  w a te r  b u t  r e a d i l y  u n d e rg o e s  h y d r o l y s i s .
P o ta ss iu m /
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P o ta s s iu m  S a l t  o f  Sem ioxam azide:
The p o ta s s iu m  s a l t  was p r e p a r e d  i n  a  manner 
s i m i l a r  t o  t h a t  u s e d  i n  t h e  e a se  o f  t h e  sodium  s a l t  
b u t  i n  p la o e  o f  t h e  sodium e th o x id e ,  a  s o l u t i o n  o f  
p o ta s s iu m  h y d ro x id e  i n  a b s o l u t e  a l c o h o l  was employed.
The P o ta ss iu m  s a l t  a l s o  i s  a  w h i te  powder, 
i n s o l u b l e  i n  a l c o h o l .
Sodium S a l t  o f  S t y r y l  M ethyl K etone Semioxamazone:
10 g r s .  o f  t h e  semioxamazone were p a r t l y  
d i s s o l v e d  i n  b o i l i n g  a b s o l u t e  a lc o h o l  and a  s o l u t i o n  
o f  sodium  e th o x id e  f l  gram sodium i n  50 c c s  a b s o l u t e  
a l c o h o l )  added . The su spended  semioxamazone d i s s o l v e d  
and  a  b r i g h t  y e llo w  s o l u t i o n  was o b t a in e d .  On b o i l i n g  
t h i s  s o l u t i o n  on th e  w a te r  b a th  f o r  some t im e  th e  
sodium  s a l t  o f  th e  semioxamazone s e p a r a t e d .  T h is  was 
f i l t e r e d  o f f ,  washed w i th  h o t  a l c o h o l  and th e n  d r i e d  
i n  t h e  s team  oven .
T he/
50.
The sodium s a l t  i s  a  p a l e  y e l lo w  pow der, 
i n s o l u b l e  i n  a l c o h o l .  M.P. 230® (decom p.) t u r n i n g  
r e d .
The sodium  s a l t s  o f  a c e to n e  and m e th y l  e t h y l  
k e to n e  semioxamazones were p r e p a r e d  i n  a  s i m i l a r  
m anner.
Sodium S a l t  o f  M e s i ty l  Oxide Semioxamazone:
1 .2  grams o f  t h e  semioxamazone w ere d i s s o lv e d  
i n  a b s o l u t e  a l c o h o l  and t h e  m ix tu re  h e a te d  on th e  
w a te r  b a th .  A s o l u t i o n  o f  sodium e th o x id e  c o n ta in in g  
a p p ro x im a te ly  0 .2  gram o f  sodium was th e n  added and 
b o i l i n g  c o n t in u e d  f o r  h a l f  an  h o u r .  As no s e p a r a t i o n  
o f  sodium  s a l t  to o k  p l a c e ,  t h e  m ix tu re  was c o o le d  and 
p o u re d  i n t o  e x c e ss  o f  d ry  e t h e r  and t h e  whole a l lo w e d  
t o  s t a n d .  A f t e r  some t im e  a  sm a ll  q u a n t i t y  o f  t h e  
sodium s a l t  r e o r y s t a l l i s e d  i n  sm a ll  c u b es .
P ota ss iu m /
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P o ta s s iu m  S a l t  o f  S t y r y l  M ethyl K etone Semi- 
oxamazone:
The semioxamazone was su sp en ded  i n  a b s o l u t e  
a lo o h o l  and a  s o l u t i o n  o f  p o ta s s iu m  h y d ro x id e  i n  
a b s o l u t e  a lo o h o l  added . The m ix tu re  was t h e n  a l lo w e d  
t o  s t a n d  f o r  an  h o u r  i n  t h e  o o ld .  The i n s o l u b l e  
p r o d u c t  was s e p a r a t e d  and p u r i f i e d  by r e f l u x i n g  w i th  
a b s o l u t e  a l c o h o l  and f i l t e r i n g  h o t .
The p o ta s s iu m  s a l t  i s  a  y e l lo w  pow der, 
s l i g h t l y  s o l u b l e  in  ho t a l c o h o l .
A n a ly s i s  o f  t h e  M e t a l l i c  D e r i v a t i v e s ;
The p r o p o r t i o n  o f  m e ta l  p r e s e n t  i n  t h e s e  
m e t a l l i c  d e r i v a t i v e s  was d e te rm in e d  e i t h e r  by i g n i t i n g  
i n  a  p l a t in u m  c r u c i b l e  w i th  a  l i t t l e  c o n c e n t r a t e d  
s u l p h u r i c  a c i d  and w e igh in g  th e  s u lp h a te  p ro d u ced  o r  
t h e  s a l t  was h y d ro ly s e d  by warming w i th  known e x c e ss
of/
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o f  s t a n d a r d  a c i d .  The amount o f  a c i d  u s e d  was th e n  
d e te rm in e d  by a d d in g  e x c e ss  o f  s t a n d a r d  a l k a l i  and  
t i t r a t i n g  b a c k ,  u s i n g  m e th y l  r e d  a s  i n d i c a t o r ;  t h e  
e q u iv a l e n t  o f  m e ta l  was t h e n  c a l c u l a t e d .
The r e s u l t s  g iv e n  i n  t h e  f o l lo w in g  l i s t  
were o b ta in e d
fa) Sodium d e r i v a t i v e  o f  :
A cetonesem ioxam azone. Found : Ea = 1 3 .6 ,  1 4 .0 .
GsfQOgBgEa r e q u i r e s  Ea = 13 .9  p e r  c e n t .
M e th y l e t h y l  k e to n e  semioxamazone. Found ; Ea -  1 2 .1 .  
r e q u i r e s  Ea = 12 .8  p e r  c e n t .
M e s i ty l  o x id e  sem ioxamazone. Found : Ea = 1 0 .8 .  GgB^gOgEgEa 
r e q u i r e s  Eâ = 11 .2  p e r  c e n t .
S t y r y l  m e th y l  k e to n e  semioxamazone. Found : Ea = 8 .8 ,  8 . 9 .
^12^12^2^3^* r e q u i r e s  Ea = 9 .1  p e r  c e n t .
Sem ioxam azide. (Found: Ea = 1 8 .0 ,  1 8 .4 .
^2®4*^2^3^^ r e q u i r e s  Ea = 18 .4  p e r  c e n t .
53.
(b) P o ta s s iu m  d e r i v a t i v e  o f  :
A cetophenonesem ioxam azone. Pound : K  = 1 5 .9 .  
^10^10^2^3^  r e q u i r e s  K = 16 .0  p e r  c e n t .
,3 ty r y l  me t h y l  k e to n e  sem ioxam azone.
Found : £  = 1 4 .4 ,  1 4 .4 .  G^gE^gOgEgK r e q u i r e s  
£  = 1 4 .5  p e r  c e n t .
54.
A c t io n  o f  B en zy l c h l o r i d e  on th e  m e t a l l i c  
D e r i v a t i v e s  o f  Sem ioxam azide:
Two grams o f  t h e  d ry  p o ta s s iu m  s a l t  o f  sem i­
oxamazide suspended  in  a b s o l u t e  a l c o h o l  were t r e a t e d  
w i th  t h e  m o le c u la r  p r o p o r t i o n  o f  b e n z y l  c h l o r i d e  and 
t h e  m ix tu re  h e a t e d  on t h e  w a te r  b a th  f o r  two h o u r s .  
Under t h e s e  c o n d i t i o n s  no a c t i o n  to o k  p l a o e ,  t h e  
p o ta s s iu m  s a l t  b e in g  r e c o v e r e d  un ch anged . Eo change 
was o b se rv e d  a l s o  when e t h e r ,  and e t h y l  a c e t a t e  were 
u s e d  a s  d i l u e n t s  in  p l a c e  o f  t h e  a l c o h o l  n o r  when 
a c e t o n i t r i l e  was added in  th e  hope o f  c a t a l y s i n g  th e  
r e a c t i o n .
When to lu e n e  was employed i n s t e a d  o f  t h e  
a b s o l u t e  a l c o h o l  and th e  m ix tu re  o f  p o ta s s iu m  s a l t  o f  
sem ioxam azide , b e n z y l  c h l o r i d e  and to lu e n e  was h e a te d  
o v e r  a  w ire  gauze  f o r  s e v e r a l  h o u r s ,  ammonia was evo lved  
and on c o o l in g  a sm a l l  q u a n t i t y  o f  a  w h i te  c r y s t a l l i n e  
s u b s ta n c e  S e p a ra te d  from  t h e  t o lu e n e .  T h is  s u b s ta n c e
66.
was s e p a r a t e d  from  th e  i n s o l u b l e  p o ta s s iu m  s a l t  by 
f i l t e r i n g  t h e  t o lu e n e  s o l u t i o n  w h i l s t  h o t .
F i n a l l y  by r e c r y s t a l l i s i n g  from  a l c o h o l  lo n g  s i l k y  
n e e d le s  were o b ta in e d .  220 -  221®.
The same compound was o b ta in e d  i n  l a r g e r  y i e l d  
when t h e  p o ta s s iu m  s a l t  o f  sem ioxamazide was h e a te d  
w i th  e x c e s s  o f  b e n z y l  c h l o r i d e  f o r  two h o u r s ,  th e  
p ro d u c t  b e in g  e x t r a c t e d  w i th  t o lu e n e  and r e c r y s t a l l i s e d  
from  a l c o h o l  a s  d e s c r ib e d  above.
The a n a l y s i s  o f  t h i s  s u b s ta n c e  showed i t  to  
have  a  n i t r o g e n  c o n te n t  o f  1 4 .6  -  14 .8  p e r  cen$ , 
b u t  i t  h a s  n o t  y e t  been  d e f i n i t e l y  i d e n t i f i e d .
56.
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SEMIOXAMAZOEES.
B enzy lam lne  and Sem ioxam azide: These two r e a c t a n t s ,
u s i n g  e x c e s s  o f  t h e  am ine, were h e a te d  t o g e t h e r  u n d e r  
r e f l u x  i n  a  g l y c e r o l  b a th  to  175-180® u n t i l  co m p le te  
s o l u t i o n  had been  e f f e c t e d  (abou t 2 h o u r s ) ;  a  c o p io u s  
e v o l u t i o n  o f  ammonia to o k  p l a c e .  The r e a c t i o n  m ix tu re  
was c o o le d  and t r e a t e d  w i th  a  l i t t l e  a l c o h o l  w hich  
c au se d  a n  im m ediate  s e p a r a t i o n  o f  a  w h i te  powder which 
a f t e r  r e c r y s t a l l i s a t i o n  from  a l c o h o l  was o b ta in e d  in  
lo n g  s i l k y  n e e d le s  m e l t in g  a t  217-218® and was i d e n t i f i e d  
a s  s .  d ib en zy lo x am id e  by com parison  w i th  a  specim en made 
from  ben zy lam in e  and m ethy l o x a l a t e  and by a n a l y s i s .  
(Found : E = 1 0 .6 ,  1 0 .6 ,  O al© ., E = 1 0 .5  p e r  c e n t ) .
The l i q u i d  re m a in in g  a f t e r  rem oval o f  th e  d ib en zy lo x am id e  
was d i s t i l l e d ,  t h e  d i s t i l l a t e  red u c ed  s i l v e r  n i t r a t e  i n  
t h e  oold  i n d i c a t i n g  th e  p r e s e n c e  o f  h y d r a z in e .
B enzy lam ine /
67.
B enzylam ine and D ib e n z y l  Ketone Sem ioxamazone:
These two s u b s ta n c e s  were h e a t e d  t o g e t h e r  t o  
#160® f o r  t h r e e  h o u r s ,  t h e  amine b e in g  i n  e x c e s s :  t h e
semioxamazone g r a d u a l ly  d i s s o l v e d  w i th  e v o l u t i o n  o f  
ammonia. On c o o l in g  some s o l i d  s e p a r a t e d ,  e t h e r  was 
added and t h e  s o l i d  a f t e r  f i l t r a t i o n  was i d e n t i f i e d  
a s  s .  d ib e n z y lo x a m id e .  The f i l t r a t e  was f r e e d  from  
e t h e r  by d i s t i l l a t i o n  and a  p o r t i o n  was d i s t i l l e d ,  
h y d ra z in e  was i d e n t i f i e d  in  t h e  d i s t i l l a t e  by i t s  
r e d u c in g  a c t i o n  on s i l v e r  n i t r a t e  and on F e h l i n g ' s  
s o l u t i o n .  The rem a in d e r  was p o u red  i n to  i c e - c o l d  
d i l u t e  a c e t i c  a c i d ,  a  s o l i d  s e p a r a t e d  p a r t  o f  w hich  
d i s s o l v e d  i n  e t h e r ,  t h e  i n s o l u b le  p o r t i o n  b e in g  d i -  
:b en zy lo x am id e .  The. e t h e r e a l  s o l u t i o n  was e v a p o ra te d  
and t h e  r e s id u e  r e o r y s t a l l i s e d  from  a lc o h o l  w hich  
d e p o s i t e d  sm a ll  c o l o u r l e s s  p r i s m s  o f  d i b e n z y lk e t a z in e  
m e l t in g  a t  95-96®: t h e  m e l t in g - p o in t  was n o t  a l t e r e d
by a d d i t i o n  o f  some o f  th e  k e ta z in e  p re p a re d  by t h e  
m eth od /
68.
method d e s c r ib e d  be lo w . T h is  k e t a z i n e ,  w hich  does  
n o t  seem to  have  b een  p r e v i o u s ly  p r e p a r e d ,  was a l s o  
o b ta in e d  by h e a t i n g  7 grams o f  d ib e n z y l  k e to n e  w i th
1 .5  grams o f  h y d ra z in e  h y d r a te  i n  a  s e a le d  tu b e  t o  
100® f o r  12 h o u r s .  A lc o h o l  was t h e n  added , a f t e r  
c o o l in g  and s t i r r i n g  a  s o l i d  s e p a r a t e d  w hich  a f t e r  
r e c r y s t a l l i s a t i o n  from  a l c o h o l  form ed s m a l l  c o l o u r l e s s  
p r i s m s  m e l t in g  a t  95-96®.
(Pound: E = 6 .7 .  r e q u i r e s  E = 6 .7  p e r  c e n t ) .
B enzylam ine and A cetophenone Semioxamazone:
The semioxamazone was h e a te d  to  155® -  160® 
w i th  e x c e s s  o f  benzy lam in e  u n d e r  r e f l u x  .Ammonia was 
e v o lv e d  and a t  th e  end o f  one and a  h a l f  h o u rs  com p le te  
s o l u t i o n  had been  e f f e c t e d .  On c o o l in g  a  l i t t l e  a l c o h o l  
was added , t h i s  caused  th e  s e p a r a t i o n  o f  d ib en zy lo x am id e  
w hich  was f i l t e r e d  o f f ,  t h e  f i l t r a t e  on p o u r in g  i n t o  
i c e - c o l d  d i l u t e  a c e t i c  a c i d  d e p o s i t e d  a  y e l lo w  s o l i d  
w h ic h /
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w hich  was f r e e d  from  d ib en z y lo x a m id e  by e x t r a c t i o n  w i th
e t h e r  and f i l t e r i n g .  The e t h e r  was e v a p o ra te d  and t h e
r e s i d u e  r e c r y s t a l l i s e d  from  a l c o h o l  from  w hich  y e l lo w
n e e d le s  o f  m eth y l p h e n y l  k e t a z i n e  m e l t in g  a t  129® -
130® w ere d e p o s i t e d .  (Pound; E = 1 1 .9  G a le . ,  E »
1 1 .9  p e r  c e n t ) .  The m e l t i n g - p o i n t  o f  t h i s  k e t a z i n e  i s
v a r i o u s l y  g iv e n  in  th e  l i t e r a t u r e  a s  121® o r  127® -
12 8° , a  specim en p r e p a r e d  by t h e  method o f  O u r t io s  and
Thun ( j .P r iG h e m . , 1691, (2) 44 , 167) was found t o  m elt  
o
a t  129-130 ; a  mixed m e l t i n g - p o i n t  o f  t h e  two specim ens 
showed no d e p r e s s io n .
P i p e r i d i n e  and A cetophenone Semioxamazone;
3 grams o f  t h e  semioxamazone and 5 grams o f  
p i p e r i d i n e  were b o i l e d  u n d e r  r e f l u x  f o r  f o u r  and a  h a l f  
h o u rs  when s o l u t i o n ,  accom panied by e v o lu t i o n  o f  ammonia, 
was c o m p le te .  On c o o l in g  10 c c .  o f  a l c o h o l  were added ,
2 grams o f  a  s o l i d  s e p a r a t e d  w hich  a f t e r  s e v e r a l  




a  w h i te  m i o r o c r y s t a l l i n e  powder m e l t in g  a t  174-176 .
The m o th e r - l i g u e r Q on e v a p o r a t io n  t o  d ry n e s s  u n d e r  
re d u c e d  p r e s s u r e  gave an  o i l  w hich  s o l i d i f i e d  on t h e  
a d d i t i o n  o f  a  l i t t l e  a l c o h o l ,  t h i s  s o l i d  th e  amount 
o f  w hich  was sm a ll  m e l ted  a t  146®-156^ and was n o t  
o b t a in e d  p u r e .  The su b s ta n c e  m e l t in g  a t  174-175® 
was a ce to p h en o n e  p i p e r i d y lo x a l y lh y d r a z o n e .
(Pound: E = 1 4 .7 ,  1 4 .8 .  G^^^H^^gOgEgrequires E = 15 .0
p e r  c e n t ) .  4 grams o f  t h i s  s u b s ta n c e  were mixed w i th  
10 c© o f  w a te r  and 5 c . c .  E /lO  h y d r o c h lo r i c  a c i d ,  and 
d i s t i l l e d  i n  s team  a s  long a s  a ce to p h en o n e  p a s s e d  
o v e r .  The c o n te n t s  o f  th e  f l a s k  a f t e r  b e in g  made j u s t  
a l k a l i n e  w i th  sodium c a rb o n a te  were e v a p o ra te d  to  
d ry n e s s  u n d e r  red u ced  p r e s s u r e ,  and t h e  v is c o u s  o i l  
r e m a in in g  was f r e e d  from  sodium s a l t s  by e x t r a c t i n g  w i th  
a b s o l u t e  a l c o h o l  and f i l t e r i n g .  The r e s i d u e  o b ta in e d  
by e v a p o r a t io n  o f  t h i s  a l c o h o l i c  s o l u t i o n  s o l i d i f i e d  on 
k e e p in g  i n  a  vacuum o v e r  s u l p h u r i c  a c i d ,  ^ R e c r y s t a l l i s a t i o n  
f ro m /
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from  a  m ix tu re  o f  benzene  and l i g h t  p e t ro le u m  gave 
c o l o u r l e s s  t r a n s p a r e n t  p l a t e s  o f  p i p e r i d y l o x a l y l h y d r a z i n e  
m e l t in g  a t  77-79®. (Pound: E = 2 4 .4 .  0^ Hj^gOgE^requires 
E = 2 4 .5  p e r  c e n t ) .  The h y d r o c h lo r id e  was o b ta in e d  a s  
a  w h i te  powder by a d d i t i o n  o f  a  benzene  s o l u t i o n  o f  
h y d ro g en  c h lo r i d e  to  a  benzene s o l u t i o n  o f  th e  b a s e ,  
i t  m e l te d  w i th  d e co m p o s i t io n  a t  180®. (Pound: A = 1 7 .5 ,  
OyE^^OgEgOB. r e q u i r e s  A = 1 7 .1  p e r  c e n t ) .  The b e n z y l id e n e  
d e r i v a t i v e  was p r e p a r e d  by m ix ing  a l c o h o l i c  s o l u t i o n s  o f  
2 grams o f  t h e  h y d ra z in e  and 1 gram o f  b e n za ld e h y d e  and 
warming f o r  two m in u te s .  On c o o l in g  c o l o u r l e s s  n e e d le s  
s e p a r a t e d  which a f t e r  r e c r y s t a l l i s a t i o n  from  a l c o h o l  
m e l te d  a t  201® -  202®. (Pound: E = 1 6 .3 .  G14E17O2E3
r e q u i r e s  E = 1 6 .2  p e r  c e n t - ) .
The s y n t h e s i s  o f  p i p e r i d y lo x a l y lh y d r a z i n e  was 
e f f e c t e d  by g e n t l y  b o i l i n g  m o le c u la r  q u a n t i t i e s  o f  e th y l  
p i p e r i d y l o x a l a t e  and h y d ra z in e  h y d r a te  i n  a l c o h o l i c  
s o l u t i o n  f o r  a b o u t  an  h o u r .
O x a ly ld ih y d r a z id e /
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O x a ly ld ih y d r a z id e  was a  b y -p ro d u c t  o f  t h i s  r e a c t i o n  and 
s e p a r a t e d  out s in c e  i t  i s  a lm o s t  i n s o l u b l e  i n  a l c o h o l ,  
t h e  f i l t r a t e  was e v a p o ra te d  and t h e  r e s i d u e  s o l i d i f i e d  
on k e e p in g  i n  a  vacuum o v e r  s u l p h u r i c  a c i d .  
R e c r y s t a l l i s a t i o n  from  a  m ix tu re  o f  benzene  and l i g h t  
p e t r o le u m  gave a  specim en o f  th e  h y d ra z in e  i d e n t i c a l  w i th  
t h e  one j u s t  d e s c r ib e d ,  t h e  b e n z y l id e n e  d e r i v a t i v e s  were 
a l s o  i d e n t i c a l .
P i p e r i d i n e  and D ib e n zy l  Ketone Semioxamazone;
3 grams p i p e r i d i n e  and 3 grams d ib e n z y l  k e to n e  
semioxamazone were made i n to  a  p a s t e  and h e a t e d  t o g e t h e r  
f o r  3 h o u rs  a t  125® c .  (when e v o lu t i o n  o f  ammonia had 
c e a s e d ) .  The s o l u t i o n  was th e n  c o o le d ,  a b s o l u t e  
a l c o h o l  ad ded , and th e  whole a l lo w e d  to  s ta n d  o v e r n ig h t .
The w h i t e  p r o d u c t  w hich  s e p a r a t e d  was removed by 
f i l t r a t i o n  and e x t r a c t e d  w i th  e t h e r .  The e t h e r e a l  
s o l u t i o n  was th e n  e v a p o ra te d  and t h e  r e s i d u e  r e c r y s t a l l i s e d  
f ro m /
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from  a lo o h o l ,  w h ich  d e p o s i t e d  s m a l l  p r i s m s  o f  d ib e n z y l  
k e t a z i n e ,  m  \t.. 9 5 -9 6 ^ . The p o r t i o n  i n s o l u b l e  i n
e t h e r  p ro v ed  to  be unchanged  sem ioxamazone. The 
o r i g i n a l  a lo o h o l  m o ther  l i q u o r  was e v a p o ra te d  u n d e r  
re d u c e d  p r e s s u r e  on t h e  w a te r  b a th  u n t i l  no more 
d i s t i l l a t e  came o v e r  and th e  r e s i d u e  was th e n  e x t r a c t e d  
w i th  e t h e r .  When th e  e t h e r  was removed a  sy ru p  was 
o & ta in e d ,  b u t  t h i s  was n o t  f u r t h e r  exam ined.
64.
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f l )  P r e p a r a t i o n  o f  m e th y l e s t e r  o f  o x a n l l i o  a o id  -
15 g r s .  o f  m ethy l o x a l a t e  were h e a te d  on th e  
w a te r  h a t h  and 6 grams a n i l i n e  s low ly  added  t o  t h e  
m o lte n  m ass, t h u s  k e e p in g  th e  o x a l a t e  a lw ays i n  e x c e s s .  
A f t e r  a l l  t h e  a n i l i n e  had been  added h e a t in g  was 
c o n t in u e d  f o r  30 m in u te s .  The e x c e ss  m e th y l  o x a l a t e  
was t h e n  d i s t i l l e d  o f f  u n d e r  red u c ed  p r e s s u r e .  The 
r e s i d u e  i n  th e  f l a s k  was th e n  b o i l e d  w i th  50 cos 
a b s o l u t e  a l c o h o l  and f i l t e r e d  warm. The s p a r i n g ly  
s o l u b l e  p ro d u c t  w hich  s e p a r a te d  in  t h i s  way m e l te d  a t  
245® and  was i d e n t i f i e d  a s  o x a n i l i d e .  from  th e  
f i l t r a t e  a  c ro p  o f  w e l l  formed p r i s m a t i c  c r y s t a l s  was
o
o b ta in e d  M.P. 114 r e c r y s t a l l i s e d  from  a l c o h o l  M .p .114. 
T h is  p ro d u c t  b e in g  t h e  d e s i r e d  m e th y l  e s t e r  o f  o x a n i l i c  
a o id .  M.P. 114° (B. I I .  P .  4 0 7 ) .  The y i e l d  o f  e s t e r
i s /
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i s  a  good one , o n ly  a  sm a ll  q u a n t i t y  o f  o x a n i l i d e  
b e in g  form ed a s  a  b y - p r o d u c t .
(2) P h e n y l  Semioxamaz id e  -
NH COCO KH-NHx .
3 g r s ,  o f  t h e  m e th y l  e s t e r  p r e p a r e d  a s  d e s c r ib e d  
i n  t h e  p r e v i o u s  e x p e r im e n t ,  were d i s s o l v e d  i n  30 c . c .  
a b s o l u t e  a l c o h o l  and 1 .5  gram, h y d ra z in e  h y d r a te  ad d ed . 
The m ix tu re  was th e n  h e a te d  on th e  w a te r  b a th  f o r  one 
h o u r .  A w h i te  s o l i d  was th row n down and , a f t e r  c o o l in g  
t h e  m ix tu r e ,  was f i l t e r e d  o f f .  T h is  p ro d u c t  a f t e r  
r e c r y s t a l l i s a t i o n  from  h o t  a l c o h o l  m e l te d  a t  20^ 210 ,* 
r e c r y s t a l l i s e d  from  w a te r  M.P. 210° -  211° .
A n a l y s i s : foun d  N = 2 3 .5 ^ .  P h en y l Semioxamazide
r e q u i r e s  N = 2 3 .3 ^ .
P h e n y l  sem ioxam azide o b ta in e d  i n  t h i s  way c r y s t a l l i s e s  
from  h o t  a l c o h o l  i n  sm a ll  p l a t e s  m .p. 210- 2110.
I t  i s  m o d e ra te ly  s o lu b le  i n  h o t  a l c o h o l  and in  h o t  w a te r .
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PART IV.
PREPARATION o f  an  OPTIOALIY ACTIVE 
SEMIOXAMAZIDE.
The 11 menthy lam ine  u se d  in  t h e  f o l lo w in g  
e x p e r im e n ts  was p r e p a r e d  a s  d e s c r ib e d  i n  t h e  a p p en d ix  
P . . and had
A c t io n  o f  A cetophenone Semioxamazone on 1. m enthy lam ine  :
1 gram o f  a ce to p h en o n e  semioxamazone was made
i n to  a  p a s t e  w i th  2 .5  grams o f  1. ment hy lam in e  and th e
0
m ix tu re  h e a te d  a t  170-175 u n t i l  no more ammonia was
e v o lv e d .  The m o lte n  mass was th e n  c o o le d  t o  a b o u t  70®
and a  l i t t l e  a b s o l u t e  a l c o h o l  added w hich  caused  an
*
im m edia te  s e p a r a t i o n  o f  a  w h i te  powder m .p .225-227 , 
a f t e r  r e c r y s t a l l i s a t i o n  from  a l c o h o l  m .p .228-229.*^
T h is  p r o d u c t  was i d e n t i f i e d  a s  S, 1 . d im e n th y l  oxamide, 
by a n a l y s i s  and by com parison  w i th  an  a u t h e n t i c  specim en 
p r e p a r e d /
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p r e p a r e d  a s  d e s c r i b e d  l a t e r .  (Pound; N = 7 .8 7 .  7 .7 1 .  
^22^40^2^2 7 .6 9 ^ ) .  The m other l i q u o r  on
o
s t a n d in g  d e p o s i t e d  a  c ro p  o f  y e l lo w  n e e d le s  m .p. 129, 
w h ich  were i d e n t i f i e d  a s  a ce to p h e n o n e  k e ta z in e . .
P r e p a r a t i o n  o f  S. 1 . d im e n th y l  oxam ide:
0 . 5  grams m ethy l o x a l a t e  was h e a te d  w i th  1 .5  
gram s 1 . m enthy lam in e . A f t e r  h e a t in g  f o r  one h o u r  a
w h i te  p r o d u c t  s e p a r a t e d .  H e a t in g  was c o n t in u e d  f o r  
h a l f  a n  h o u r  and a b s o lu te  a l c o h o l  th e n  added and  th e  
w h i te  p r o d u c t  c r y s t a l l i s e d  o u t .  The d im e n th y l  oxamide 
t h u s  o b ta in e d  was found  t o  m e lt  s h a r p ly  a t  229® and 
gave no d e p r e s s io n  when mixed w i th  t h e  p ro d u c t  o b ta in e d  
i n  t h e  ex p er im en t  on th e  a c t i o n  o f  1 . ment hy lam ine  on 
a ce to p h e n o n e  semioxamazone.
P r é p a r â t  io n /
68.
P r e p a r a t i o n  o f  M ethy l 1 . m enthylam ine  o x a l a t e ;
OO.NH.GioEi?
OO'O'GEg
60 g r s .  m eth y l o x a l a t e  ( l a r g e  e x ce ss )  were 
m elted, and 31 grams 1 . ment hy lam in e  o j
added  and t h e  m ix tu re  h e a te d  on t h e  w a te r  h a t h  f o r  
4 h o u r s .  60 o .o .  a b s o l u t e  a lo o h o l  were th e n  added 
and t h e  m ix tu re  a l lo w e d  to  c o o l .  The w h i te  
p r e c i p i t a t e  o f  1. d im e n th y l  oxamide,M .P. 229® w hich  
s e p a r a t e d  was f i l t e r e d  o f f  and th e  f i l t r a t e ,  a f t e r  
rem oval o f  th e  a l c o h o l ,  was d i s t i l l e d  u n d e r  re d u c e d  
p r e s s u r e .  Two f r a c t i o n s  were o b ta in e d ,  th e  f i r s t  
b o i l i n g  a t  80° a t  a p r e s s u r e  o f  18 m.m. was unchanged  
m e th y l  o x a l a t e ,  th e  second , 185-187® a t  15 m.m.
was th e  r e q u i r e d  l .m e n th y l  o x a l a t e .  The 1 . m enthylam ino 
o x a l a t e  t h u s  o b ta in e d  was a  p a l e  y e l lo w , t h i c k  v is c o u s  
l i q u i d .
(A n a ly s is  -  G^^Hg^O^N r e q u i r e s  N = Pound 6 .0  -
6 .08 # .
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P r e p a r a t i o n  o f  1 . Menthy1 Sem ioxam azide:
• GO.CO.NH.NHg)
In  t h i s  p r e p a r a t i o n  20 gram, o f  t h e  m e th y l .  1. 
m enthylam ino o x a l a t e  were m ixed w i th  8 gram, o f  100#  
h y d ra z in e  h y d r a te  and t h e  m ix tu re  h e a te d  on t h e  w a te r  
b a t h  f o r  15 m in u te s .  A s o l i d  mass was o b ta in e d .
To t h i s  was added 180 o c s .  o f  a b s o l u t e  a lo o h o l  and 
h e a t in g  c o n t in u e d  u n t i l  a  c l e a r  s o l u t i o n  was o b ta in e d .  
On c o o l in g  t h i s  s o l u t i o n  n e e d le  shaped c r y s t a l s  o f
1. m en th y l sem ioxam azide were o b ta in e d  m.p. 195-196®, 
r e c r y s t a l l i s e d  from  a l c o h o l ,  m .p . 195° -  196®. 
(A n a ly s i s ;  C^gHg^NgOgrequires N = 17 .4 #
Found -  N = 1 7 .6 .  1 7 .7 # .
1 . m en thy l sem ioxam azide i s  s o l u b l e  i n  h o t  a lo o h o l ,  
r e a d i l y  s o lu b l e  i n  p y r i d in e  and c h lo ro fo rm  i n  t h e  co ld , 
I t  was l a e v o r o t a t o r y  i n  c h lo ro fo rm  s o l u t i o n ;
2 .5  g r s .  i n  100 c c .  o f  c h lo ro fo rm  gave (L^ % 
whence o .
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P r e p a r a t i o n  o f  t h e  B e n z y l ld in e  D e r iv a t iv e  o f  l .m e n th y l -  
Sem ioxam azide. O^EgCETN'NE'OO'OO'NE'O^QE^g
To p r e p a r e  t h i s  d e r i v a t i v e  2 gram o f  th e  1 . 
m en th y l sem ioxam azide were d i s s o l v e d  i n  50 oo. a b s o l u t e  
a lo o h o l  and a  s o l u t i o n  o f  1 .5  gram b e n za ld e h y d e  i n  
25 00 a b s o l u t e  a lo o h o l  added and th e  m ix tu re  h e a te d  on 
th e  w a te r  b a th .  The b e n z y l id e n e  d e r i v a t i v e  w hich  i s  
o n ly  s p a r i n g ly  s o l u b l e  i n  h o t  a l c o h o l  soon began  to  
s e p a r a t e  i n  sm a ll  p r i s m s .  A f t e r  15 m in u te s ,  h e a t in g  
was d i s c o n t i n u e d  and th e  m ix tu re  c o o le d  when most o f  
t h e  p ro d u c t  c r y s t a l l i s e d  o u t .
T h is  b e n z y l id in e  d e r i v a t i v e  o f  l .m e n th y l  sem i- 
:oxam azide  a f t e r  r e c r y s t a l l i s a t i o n  from  h o t  a l c o h o l  
m e l te d  a t  250-251®. I t  was s p a r i n g ly  s o lu b le  i n  h o t  
a l c o h o l ,  r e a d i l y  s o l u b l e  i n  c h lo ro fo rm  in  t h e  c o ld  and 
to  a  l e s s  e x te n t  i n  p y r i d i n e .
(A n a ly s is ;  OigHgyOgNgrequires N = 12 .7 6#
Found : -  N * 12 .8  -  12 .9 #
I t  was l a e v o r o t a t o r y  i n  c h lo ro fo rm  s o l u t i o n .
2 .0 0 2  gram in  50 c c s  c h lo ro fo rm  gave cu’J  ' 
whence = - S i -3 .
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PART Y.
AGTIOE OF HEAT OR SEMIOXAMAZOIJES.
A c t io n  o f  h e a t  on A oetophenone Semioxamazone;
7 gram s o f  aoetop henon e  semioxamazone w ere 
m a in ta in e d  a t  a  te m p e ra tu re  o f  206°o f o r  s i x  h o u r s .  
A f t e r  a b o u t  h a l f  an h o u r  a  s o l i d  began  to  s e p a r a t e  
from  t h e  m o lten  mass and a t  th e  end o f  s i x  h o u rs  a 
s e m i - s o l i d  mass was o b ta in e d .  T h is  was th e n  c o o le d ,  
f i n e l y  powdered and e x t r a c t e d  w i th  a b s o lu te  a l c o h o l .  
The w h i te  powder, i n s o l u b l e  i n  a l c o h o l ,  s e p a r a t e d  in  
t h i s  way, was i d e n t i f i e d  by h y d r o l y s i s  and a n a l y s i s  
a s  a  m ix tu re  o f  oxamide and c y c l i c  h y d ra z id e  o f  
o x a l i c  a c i d .  (See Page )
The a l c o h o l i c  s o l u t i o n ,  o b ta in e d  a f t e r  rem oval o f  th e  
pow der, was c o n c e n t r a te d  and th e  y e l lo w is h  mass which 
s e p a r a t e d  on s t a n d in g  f i l t e r e d  o f f ;  i t  was th e n  d r i e d  
and e x t r a c t e d  w i th  e t h e r .  The r e s i d u e  o b ta in e d  a f t e r  
rem oval o f  th e  e t h e r ,  was r e c r y s t a l l i s e d  from  a l c o h o l  
a n d /
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and  i d e n t i f i e d  a s  ao e to p h en o n e  k e t a z i n e  M.P. 129-130^ . 
The p o r t i o n  i n s o l u b l e  i n  e t h e r  was r e d i s s o l v e d  i n  
e x c e s s  o f  a l c o h o l ,  and t h e  d i l u t e  s o l u t i o n  th u s  
o b ta in e d  on long  s t a n d in g  d e p o s i te d  a  sm a l l  q u a n t i t y  
o f  a  p u re  s u b s ta n c e ,  M.P. 248° w hich  was i d e n t i f i e d  
a s  ao e to p h en o n e  o x a ly ld ih y d r a z id e  by co m p ariso n  w i th  
an  a u t h e n t i c  specim en p r e p a r e d  a s  d e s c r ib e d  below .
From t h e  m other l i q u o r  a f t e r  rem oval o f  t h i s  sm a ll  
q u a n t i t y  o f  o x a ly ld ih y d ra z o n e  o n ly  unchanged  a c e to -  
:phenone semioxamazone was r e c o v e re d .
P r e p a r a t i o n  o f  A c e to p h e n o n e o x a ly ld ih y d ra z o n e :
A m ix tu re  c o n ta in in g  m o le c u la r  p r o p o r t i o n s  o f  
ao e to p h en o n e  and o x a ly l  d i h y d r a z id e ( o b ta in e d  a s  a  by­
p ro d u c t  i n  t h e  s y n t h e s i s  o f  p i p e r i d in e o x a ly l h y d r a z i n e )  
d i s s o l v e d  i n  e x c e ss  o f  a b s o lu te  a l c o h o l  was h e a t e d  on 
th e  w a te r  b a t h  f o r  t h r e e  h o u r s .  At th e  end o f  t h i s  
t im e  no p e r o ô p t i b l e  r e a c t i o n  had t a k e n  p l a c e  b u t  on 
t h e /
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t h e  a d d i t i o n  o f  a  c r y s t a l  o f  io d in e  w i t h i n  two o r  
t h r e e  m in u te s  a  f l o c k  o f  f i n e  n e e d l e s  was th row n  out 
o f  s o l u t i o n .  The m e l t in g  p o i n t  o f  t h e  p ro d u c t  a f t e r  
r e c r y s t a l l i s a t i o n  from  a l c o h o l  was 250° .
A n a ly s i s ;  Found E = 1 7 .0 2 .  1 7 .0 3  p e r  c e n t .
^18^18% ^2 r e q u i r e s  1 7 .3 9 .7  A/.
P r e p a r a t i o n  o f  E th y l  A c e to a c e ta t e  Semioxamazone:
2 gram o f  sem ioxam azide were h e a te d  w i th  3 gram, 
e t h y l  a c e t o a c e t a t e  i n  35 gram , a b s o lu te  a l c o h o l .
A f t e r  30 m in u te s  t h e  sem ioxam azide had c o m p le te ly  
d i s s o l v e d  and on c o o l in g  th e  s o l u t i o n  t h e  semioxamazone 
o f  e t h y l  a c e t o a c e t a t e  s e p a r a te d  i n  sm a ll  n e e d le s  -  
m .p . 127-128 . r e c r y s t a l l i s e d  from  a lc o h o l  M.P. 128-129.
l o t e : The above experim en t was r e p e a t e d  b u t  w i th  th e
a d d i t i o n  o f  a  l i t t l e  i o d in e .  In  t h i s  c a se  however, th e  
io d in e  d id  n o t  a c c e l e r a t e  t h e  r e a c t i o n ,  i n  f a c t  i f  any­
t h i n g  i t  a p p e a re d  to  r e t a r d  i t .
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A c t io n  o f  H eat on E th y l  A c e to a o e t a t e  sem ioxam azone:
2 gram, o f  e t h y l  a o e t o a o e t a t e  semioxamazone 
w ere  h e a te d  f o r  two h o u rs  a t  130-135°o . A f t e r  abou t 
one h o u r  a  s o l i d  began to  s e p a r a t e  froi% th e  m o lten  
l i q u o r  and by t h e  t im e  h e a t in g  was d i s c o n t i n u e d  a 
s e m i - s o l id  mass had been  p ro d u c e d .  A b s o lu te  a l c o h o l  
was t h e n  added , th e  m ix tu re  r e f l u x e d  f o r  a  few m in u te s  
and f i l t e r e d  from  t h e  i n s o l u b le  w h i te  powder w hich  was 
i d e n t i f i e d  a s  a  m ix tu re  o f  oxamide and c y c l i c  h y d ra z id e  
o f  o x a l i c  a c i d  (See Pages % . The a l c o h o l i c
s o l u t i o n  was n e x t  su b m it te d  to  f r a c t i o n a l  c r y s t a l l i s a t i o n ,  
th e  f i r s t  p r o d u c t  d e p o s i te d  b e in g  a s p a r i n g ly  s o lu b le  
s u b s ta n c e ,  m e l t in g  a t  2 47°c , a f t e r  r e c r y s t a l l i s i n g  from  
a l c o h o l  from  w hich  i t  s e p a r a t e d  i n  w e l l  d e f in e d
p r i s m a t i c  n e e d l e s .  T h is  s u b s ta n c e  was i d e n t i f i e d  a s
m  0
th e  l a c to n e  ^
M M I
“S; X J'-'*
o b ta in e d  by ^ b y  t h e  a c t i o n  o f  h e a t  on th e  
o x a ly ld ih y d ra z o n e  o f  e t h y l a c e t o a c e t a t e .  (A n a ly s is  -  
Found N = 1 7 .3 ,  17 .14  p e r  c e n t .  GgEQOgEgreguires 17.07 
p e r  c e n t ) .
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A specim en  o f  t h e  l a c to n e  was p r e p a r e d  by lino an g er  t e n - ^  
m ethod and was found t o  be i d e n t i c a l  w i th  t h e  p r o d u c t  
o b t a in e d  a s  d e s c r ib e d  ab ove . S ubseq uen t c ro p s  o b ta in e d  
by c o n t in u in g  th e  f r a c t i o n a t i o n  o f  t h e  a l c o h o l i c  
s o l u t i o n  p ro v ed  to  be unchanged  e t h y l  a c e t o a c e t a t e  
semioxamazone.
A c t io n  o f  H eat on A cetone  Semioxamazone;
In  c a r r y i n g  ou t t h i s  e x p e r im en t  t h e  dry a c e to n e  
semioxamazone was p la c e d  i n  a  100 c c s  d i s t i l l a t i o n  
f l a s k  and h e a te d  a t  180° c .  The mouth o f  t h e  f l a s k  was 
s e a l e d  w i th  a  t i g h t l y  f i t t i n g  c o rk  w h i l s t  t h e  d e l i v e r y  
tu b e  p a s s e d  th ro u g h  a p i e c e  o f  p r e s s u r e  tu b in g  in to  th e  
neck  o f  a n o th e r  s m a l l  d i s t i l l a t i o n  f l a s k ,  t h e  d e l i v e r y  
tu b e  o f  t h e  r e c e i v i n g  f l a s k  b e in g  co n n ec te d  t o  a  w a te r  
s u c t i o n  pump.
The h e a t in g  o f  t h e  semioxamazone was c o n t in u e d
f o r /
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f o r  f o u r  h o u rs  d u r in g  w hich  t im e  a  sm a ll  q u a n t i t y
o f  a  l i q u i d  c o l l e c t e d  i n  t h e  r e c e i v i n g  f l a s k .  At
th e  end o f  f o u r  h o u rs  th e  p r e s s u r e  i n  t h e  a p p a r a tu s
was s l i g h t l y  red u c ed  when a  f u r t h e r  q u a n t i t y  o f
l i q u i d  was c o l l e c t e d .  When no more l i q u i d  d i s t i l l e d
o v e r ,  h e a t in g  was d i s c o n t in u e d .  The l i q u i d  p ro d u c t
0
was i d e n t i f i e d  a s  a c e to n e  k e ta z in e  131. 133 c .
The r e s i d u e  i n  t h e  f l a s k  was i n s o l u b l e  i n  a l c o h o l  and  
was found t o  be t h e  u s u a l  m ix tu re  o f  oxamide and  c y c l i c  
h y d r a z id e  o f  o x a l i c  a c i d .
A c t io n  o f  Heat on M ethyl E th y l  g e to n e  Semioxamazone: 
The a c t i o n  o f  h e a t  on t h i s  semioxamazone was 
i n v e s t i g a t e d  i n  p r e c i s e l y  t h e  same manner a s  w i th  
a c e to n e  semioxamazone. In  t h i s  c a se  a l s o  a  l i q u i d  
was o b t a in e d ,  w hich  was i d e n t i f i e d  a s  m ethy l e t h y l  
k e t a z i n e ,  c.\x. 167°. The r e s i d u e  i n  th e  f l a s k  was
found  to  be th e  u s u a l  m ix tu re  o f  oxamide and c y c l i c  
h y d r a z id e  o f  o x a l i c  a c i d .
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A c t io n  o f  Heat on D ib e n z y l  Ketone Semioxamazone:
5 g r s .  o f  t h e  semioxamazone were h e a te d  f o r
1-| h o u rs  a t  200 ° . A l i t t l e  ammonia was e v o lv e d  and  
a  s m a l l  w h i te  s u b l im a te  was o b se rv e d  on th e  s i d e s  o f  
t h e  t u b e .  On c o o l in g  t h e  m o lten  mass s o l i d i f i e d  and 
i t  was th e n  pow dered and e x t r a c t e d  w i th  e t h e r .  On 
e v a p o r a t in g  t h e  e th e r  e x t r a c t  a  r e s i d u e  was o b t a in e d  
w h ich , r e c r y s t a l l i s e d  from  a lc o h o l  gave c o l o u r l e s s  
p r i s m s  M.P. 95 -  96^ i d e n t i f i e d  a s  D ib e n zy l  k e t a z i n e .
The p o r t i o n  i n s o l u b l e  i n  e t h e r  was n e x t  e x t r a c t e d  w i th  
a b s o l u t e  a l c o h o l  and  t h e  a l c o h o l  e x t r a c t  s u b m it te d  to  
f r a c t i o n a l  c r y s t a l l i s a t i o n .  The s o l e  p ro d u c t  i s o l a t e d  
was unchanged  d ib e n z y l  k e to n e  semioxamazone. The 
r e s i d u e  l e f t  a f t e r  t h e  a l c o h o l  e x t r a c t i o n  was i d e n t i f i e d  
a s  a  m ix tu re  o f  oxamide and c y c l i c  h y d ra z id e  o f  o x a l i c  
a c i d  i n  t h e  u s u a l  way.
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PART VI.
AOTIOR OF p.DIKETONES OR SEMIOXAMAZ.IDE.
A c e ty l  A c e to n e :
Two gram, o f  sem ioxam azide were h e a te d  w i th
2-g- gram, o f  a c e t y l  a c e to n e  i n  a b s o l u t e  a l c o h o l  f o r
one h o u r .  The m ix tu re  was t h e n  f i l t e r e d  and th e
i n s o l u b l e  p o r t i o n  p u r i f i e d  by b o i l i n g  f o r  some t im e
w i th  a c e to n e ,  to  remove unchanged sem ioxam azide,
washed w i th  a b s o l u t e  a l c o h o l  and f i n a l l y  r e c r y s t a l l i s e d
from  w a te r .  A n a ly s i s  i n d i c a t e d  t h a t  t h i s  p ro d u c t
was t h e  disem ioxam azone o f  a c e t y l  a c e to n e .
(Pound: I  = 3 1 .0 ,  3 0 .9  p e r  c e n t ,  O H  O H  r e q u i r e s
14 4 6
H * 3 1 .1  p e r  c e n t ) .
The f i l t r a t e  o b ta in e d  a f t e r  s e p a r a t i n g  t h e  
i n s o l u b l e  p ro d u c t  was e v a p o ra te d  u n d e r  re d u c e d  p r e s s u r e  
a t  o r d in a r y  t e m p e r a tu r e s .  When n e a r ly  a l l  t h e  a l c o h o l  
had  b e en  removed a n o th e r  p ro d u c t  began  t o  c r y s t a l l i s e  
i n  sq u a re  p r i s m s ,  M.P. 133-1360, r e c r y s t a l l i s e d  from  
a l c o h o l /
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a l c o h o l  -  M.P. 1 3 3 -1 3 6 ° . T h is  was i d e n t i f i e d  by 
a n a l y s i s  a s  t h e  mono semioxamazone o f  a c e t y l  a c e to n e  
(Pound -  N = 2 3 .0  p e r  c e n t .  GyBi^OgHgreguires N -  22 .7  
p e r  c e n t ) .
The above ex p erim en t was r e p e a t e d  b u t  w i th  
t h e  a d d i t i o n  o f  a  l i t t l e  io d in e  to  th e  r e a c t i o n  m ix tu re  
and h e a t i n g  was c o n t in u e d  f o r  h a l f  a n  h o u r .
As b e f o r e  t h e  disem ioxam azone was o b ta in e d  a s  an  
i n s o l u b l e  p ro d u c t  and was f i l t e r e d  o f f .  The f i l t r a t e  
on c o o l in g  d e p o s i t e d  a  crop  o f  long  p r i s m a t i c  n e e d l e s ,  
m .p . 113-115* r e c r y s t a l l i s e d  from  a l c o h o l ,  m .p. 115°. 
T h is  s u b s ta n c e  was a n a ly s e d  and found  t o  have a 
n i t r o g e n  c o n te n t  o f  1 2 .4 0 .  12 .36  p e r  c e n t  b u t  i t  has  
n o t  y e t  beeg, i d e n t i f i e d .  Prom th e  m other l i q u o r  on 
e v a p o r a t io n  u n d e r  red u c ed  p r e s s u r e  a t  o r d in a r y  
t e m p e r a tu r e s  t h e  mono semioxamazone o f  a c e t y l  a c e to n e  




The sem ioxam azide u s e d  i n  t h i s  r e s e a r c h  was 
p r e p a r e d  by t h e  o r i g i n a l  method o f  Kerp and U nger 
fB er. 30 . P . 58 7 ) .  To a  s o l u t i o n  o f  9 gram, c a u s t i c  
p o t a s h  i n  100 c c s  o f  w a te r  was added 10 gram, o f  
f i n e l y  pow dered h y d ra z in e  s u l p h a t e ,  fo l lo w e d  by 100 c c s  
o f  95 p e r  c e n t  a l c o h o l ,  w hich  a c h ie v e d  t h e  p u rp o se  o f  
th ro w in g  o u t  o f  s o l u t i o n  th e  p o ta s s iu m  s u lp h a te  form ed, 
and t h i s ,  a f t e r  w e l l  s t i r r i n g  was f i l t e r e d  o f f .
The f i l t r a t e  c o n ta in in g  t h e  h y d ra z in e  was mixed w i th  
9 grams o f  powdered oxam ethane, and t h e  whole h e a te d  on 
a  w a te r  b a t h  u n t i l  a  c l e a r  s o l u t i o n  r e s u l t e d ;  on 
a l lo w in g  t h i s  m ix tu re  to  c o o l  s lo w ly ,  c r y s t a l s  o f  
sem i-oxam azide  s e p a r a t e d ;  t h e s e  a r e  f i l t e r e d  o f f ,  
d r i e d  on a  t i l e ,  and r e c r y s t a l l i s e d  from  b o i l i n g  w a te r ,  
from  w hich th e y  s e p a r a t e  i n  s m a l l  s h in in g  p l a t e s ,  
m e l t in g  a t  2E l—222°.
Semioxamaz i d e /
81.
Sem ioxam azide i s  r e a d i l y  s o l u b l e  i n  h o t  w a te r  
and i n  a c i d s  and a l k a l i e s ,  b u t  i s  i n s o l u b l e  i n  a l c o h o l  
o r  e t h e r .
82.
PBEPAEATIOII o f  1. MENTEYUMIME.
(^CHsVCH Cl ''CH . CHj
\  /cM —
I ,  P r e p a r a t i o n  o f  1. Ment hone from  1 . m e n th o l :
Beckmann, an n .  ^a© .250. 325 (1 8 8 9 ) .
The 1. m en tho l was o x id i s e d  to  l .m e n th o n e  by 
means o f  p o ta s s iu m  d io h ro m a te  i n  s u l p h u r i c  a c i d .
The o x i d i s i n g  m â t u r e  was made by d i s s o l v i n g  60 gram s.
(1 M ol.)  o f  p o ta s s iu m  d ich ro m a te  and 50 gram. (2^  m o ls .^  
o f  c o n c e n t r a t e d  s u l p h u r i c  a c i d  i n  300 gram, o f  w a te r  
a t  a  t e m p e ra tu re  o f  30^. The 1 .m en th o l (45 g ram s .)  
was t h e n  added whereupon t h e  c o lo u r  o f  th e  m ix tu re  
became a  deep b l a c k  owing to  th e  f o r m a t io n  o f  a  chrom iuy 
compound. When t h i s  m ix tu re  was shaken  th e  te m p e ra tu re  
began  t o  r i s e  and a t  53° a  s o f t e n in g  o f  th e  m en tho l 
i n d i c a t e d  t h a t  o x i d a t i o n  had begun . At t h i s  s t a g e  
o f /
83.
o f  t h e  p r e p a r a t i o n  i t  i s  n e c e s s a r y  to  keep th e  
t e m p e r a tu re  be low  55° o th e r w is e  some o f  t h e  ”d ” isom er 
may be  fo rm ed . A f t e r  a b o u t  45 m in u te s  th e  o x i d a t i o n  
was co m p le te  and th e  l .m e n th o n e  had  form ed a  brown 
o i l y  l a y e r  on t h e  s u r f a c e  o f  th e  m ix tu re .  T h is  was 
t h e n  e x t r a c t e d  w i th  e t h e r  and th e  e t h e r e a l  e x t r a c t  
washed w i th  w a te r  and d i l u t e  c a u s t i c  soda  u n t i l  a  
c l e a r  s o l u t i o n  was o b ta in e d .
F o r  t h e  f i n a l  p u r i f i c a t i o n  steam  d i s t i l l a t i o n  was 
r e s o r t e d  t o ,  t h e  l .m e n th o n e  b e in g  in t r o d u c e d  to  th e  
d i s t i l l i n g  f l a s k  a t  th e  same r a t e  a s  i t  d i s t i l l e d ,  
t h u s  a v o id in g  l a r g e  e x c e ss  i n  c o n ta c t  w i th  th e  b o i l i n g  
w a te r .  The o i l y  l a y e r  i n  t h e  d i s t i l l a t e  was t h e n  
e x t r a c t e d  and d r i e d  o v e r  anhydrous  sodium s u l p h a t e .
P r e p a r a t i o n  o f  1. Menthoneox im e:
In  t h i s  p r e p a r a t i o n  20 p a r t s  o f  l .m e n th o n e  (1 mol)
w e re /
84.
w ere d i s s o l v e d  i n  2-g- t im e s  t h i s  q u a n t i t y  o f  90^ 
a l c o h o l  and 12 p a r t s  ( 1 .3  m o l.)  o f  h y d ro x y lam ine  
h y d r o c h lo r id e  a d d ed . A l i t t l e  more th a n  t h e  c a l c u l a t e d  
q u a n t i t y  o f  sodium  b i c a r b o n a t e  was t h e n  added i n  sm a l l  
q u a n t i t i e s  a t  a  t im e  and th e  m ix tu re  th e n  a l lo w e d  to  
s ta n d  i n  i c e  o v e r n ig h t .  The oxime s e p a r a t e d  a s  a  
s o l i d  mass and was f i l t e r e d  o f f  and p r e s s e d  on a  p o ro u s  
p l a t e  to  f r e e  i t  from  a d h e r in g  l i q u i d .  On r e c r y s t a l l i s -  
: i n g  from  d i l u t e  a l c o h o l  a  p r o d u c t  was o b ta in e d  M .P .58°.
R e d u c t io n  o f  thQ 1. menthone oxim e;
W allach  Ann. 276. 1893 P . 276.
60 gram, o f  th e  oxime were d i s s o l v e d  i n  
450 CCS a b s o l u t e  a l c o h o l  and th e n  h e a te d  to  b o i l i n g  on 
th e  w a te r  b a th .  To th e  b o i l i n g  l i q u i d  90 gram, o f  
sodium were th e n  added in  sm a l l  p i e c e s  a t  a  t im e .
The sodium  was in t r o d u c e d  th ro u g h  t h e  u p r i g h t  limb o f  a  
Y tu b e ,  to  t h e  s lo p in g  arm o f  w hich  a  c o n d e n se r  was 
a t t a c h e d /
85.
a t t a c h e d .  Towards t h e  end o f  t h e  o p e r a t i o n  a s  sodium 
e th o x id e  began  to  s e p a r a t e  a  l i t t l e  more a l c o h o l  was 
added  a s  r e q u i r e d .  From t im e  to  t im e  th e  m ix tu re  was 
t e s t e d  f o r  oxime by w ith d ra w in g  a  few  c c s ,  h e a t in g  
t h i s  w i th  d i l u t e  h y d r o c h lo r i c  a c i d  and th e n  a d d in g  
F e h l i n g ' s  s o l u t i o n .  The p r e s e n c e  o f  unchanged  oxime 
was shown by im m ediate  r e d u c t i o n .
When th e  r e d u c t i o n  was com ple ted  th e  m ix tu re  
was d i s t i l l e d  i n  s team . A lc o h o l  and 1. menthy lam ine 
p a sse d  o v e r  a t  f i r s t  and a c l e a r  s o l u t i o n  was o b ta in e d  
b u t a f t e r  a  t im e  th e  d i s t i l l a t e  became t u r b i d  and so 
t h e  r e c e i v e r  was changed . In  t h e  second  f r a c t i o n  th e  
1 . m enth y lam in e  s e p a r a t e d  c o m p le te ly  from  th e  w a te r  on 
s t a n d in g  and was removed and d r i e d  o v e r  anhydrous sodium 
s u l p h a t e .  I t  was t h e n  d i s t i l l e d  i n  an  a tm o sp h e re  o f  
p u r i f i e d  hydrog en  d i r e c t l y  in to  a  p o l a r i m e t e r  tu b e  and 
th e  r o t a t i o n  t a k e n .
T h e /
8 6 .
The f i r s t  f r a c t i o n  o f  t h e  d i s t i l l a t e  was a  
d i l u t e  a l c o h o l i c  s o l u t i o n  o f  1 . menthy la m in e .  T h is
s o l u t i o n  was t h e r e f o r  j u s t  a c i d i f i e d  w i t h  h y d r o c h lo r i c  
a c i d  and t h e  s o l v e n t  e v a p o ra te d  o f f  when 1 . m enthylam ine  
h y d r o c h lo r id e  s e p a r a t e d  i n  f i n e  n e e d l e s .  These 
y i e l d  th e  b a se  on t r e a tm e n t  w i th  c a u s t i c  so d a .
The 1 . m enthy lam ine  o b ta in e d  i n  t h i s  way was a  
c o l o u r l e s s  l i q u i d  B .P .  2 0 6 .7 .  ^ 0 .
N o te : The v a lu e  o f  ^  g iv e n  by W allach  ( l o c . c i t . )
= -  3 8 .4 7 .  By Eenyon and P ic k a r d  f j . O .S. 107. 36.
5 0 .5 5 )  =-39.97%
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